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ANADROMOUS  FI SH PRODUCTI ON FACILITY STUDY
ON THE UVATILLA | NDI AN RESERVATI ON

| NTRCDUCT! ON

During FY-78 and FY-79 the Fisheries Assistance Ofice, Vancouver, of
the U S. Fish and Wldlife Service, conducted an Anadronous Fish En-
hancement Study on the Umatilla Indian Reservation on behal f of the
Confederated Tribes of the Umatilla Indian Reservation. Engineering for
the study was provided by the Fish and Wldlife Service Engineering
Branch in Portland, Oregon. This was a cooperative study with the
Colunbia River Inter-Tribal Fish Commission, and was funded by the
Bonnevi | | e Power Administration. The purpose of the study was to
determ ne the best potential sites for devel opi ng anadromous fish
production facilities on the Umatilla Indian Reservation. This is part
of an overall study to determne the feasibility of devel oping or
enhancing the anadromous fish production on the Reservation.

The number of anadromous fish returning to the Colunbia River has been
drastically reduced in recent years as a result of the conbined inpacts

of construction and operation of mainstem dans, |o0ss or degradation of
spawni ng habitat, and increasing sport and comnmercial fisheries. These
reduced runs have had a severe social and econonmic inpact on the Umatilla
Indian Tribe. The Tribe has placed high priority on restoration of runs
to conbat the declining trends, and to re-establish significant triba
fisheries.

Evaluation of data collected during this study indicated that three
sites for fish production facilities exist on the Umatilla Indian
Reservati on.

SITE CRTERIA

I The site nust have a dependable water supply of adequate quality,
vol une, and tenperature; ,and nust not contain toxic materials or pollu-
tants. The water supply transportation distance should be mninzed to
feasible costs limts. A gravity water supply is nost econonical,

al t hough punping auxiliary surface or ground water to augnent quantity
or adjust quality is practical in sonme instances.

2. The site should have a dependabl e water avenue, downstream fromits

| ocation, for the return of brood stock to assure a perpetual egg supply
The stream should be free of pollution and other obstacles which woul d.
hanmper migration of adultsal mon and steel head trout to the hatchery.



3. The site nust have sufficient acreage for construction of the
physical facilities included in a hatchery devel opment. The terrain and
foundation material should be such that cost of site preparation is
mnimzed; and the site, when devel oped, shoul d be protected fromfl ood-

i ng.
4, The site must have year-round vehicle access for delivery of fish
food, supplies, and transportation of personnel.

HATCHERY SITE | NVESTI GATI ONS
Prelimnary investigations began in My 1978, and were confined to
waters within the boundaries of the Umatilla Indian Reservation. Many
wat er sources were initially exam ned; however, all but three were
dropped from further consideration.

Surface Waters |nvestigated

The Umatilla River, Meacham Creek and Upper McKay Creek are the only
perennial streams |ocated within the Reservation boundaries. These
waters were investigated within the study area and found to have undesir-
able characteristics. The Umatilla Rver and Meacham Creek exhibit a
wide range of tenperatures, with extrenes beyond compatible fish rearing
conditions. Eight mles of Upper MKay Creek are |ocated on the Reser-
vation, but are blocked at the |ower end by MKay Dam Discharge from
the reservoir is controlled for irrigation purposes, and water is
released only four to five nonths per year. Upper MKay Creek shows
large fluctuations in flow and would not be dependable for a fish pro-
duction facility.

Al three of these water sources were dropped from further consideration.

Spring Waters |nvestigated

Three spring water sites were identified on the Reservation. Each

appeared to have good rearing potential and they were nonitored for one
year.

L. Mnthorn Springs Site (Figure 1) is |ocated adjacent to the Umtilla
River (Exhibit |A), at River Mle 65.4. The springs originate primarily
at two locations in a heavily vegetated area, and forma small stream
which flows approximately |/4 mle to the study site. Beyond the study
site, the stream flows another |/4 mle before its confluence with the
Umatilla River. In addition to the two primary springs, seven nore
contributing springs enter upstream from the site and three nore enter
downst ream

The site was utilized by the Tribe for fish rearing in 1967. A snal
concrete dam provided head to four gravel incubation boxes used to

i ncubate coho salnmon eggs. The facility was destroyed by a flood, and
there has been no devel opment since. The Tribe acquired, and still has,
a right-of-way fromthe private owners for the purpose of rearing fish.
The right-of-way is located on both sides of the stream extending 20
feet per side.



Figure 1.  Mnthorn Springs



2. The Bonifer Springs Site (Figure 2) is located on Meacham Creek 1.5
mles upstream fromits confluence with the Umatilla River (Exhibit |B),
at River Mle 80.9. Currently at the site there is a one-acre pond fed
by three springs. Two of the springs originate on private land, and the
other on Union Pacific Railroad land. The site is located within the
Reservation boundary, but is privately owned.

3. Thorn Hol low Springs Site (Figure 3) is a privately owned fish farm
| ocated on the Reservation. The site consists of four earthen ponds,
located in a sequential pattern, with the water source being three
springs originating within 100 feet of the first pond. After the water

| eaves the last pond, it flows 100 yards prior to its confluence with
the Umatilla River (Exhibit 1C), at River Mle 73.3.

The smallest of the ponds is being used by the present land owner to
raise a small nunber rainbow trout. Due to flood damage that occurred
in 1975, renovation of flood control dikes, spring devel opnent, and pond
renovation woul d be necessary before the private owner can operate at a
hi gher production |evel.

The Thorn Hol low Springs water supply proved adequate for fish rearing.
However, field engineering surveys indicated only a mnor difference in
el evation occurs, and punping woul d be mandatory to operate a fish
production facility. Due to the high costs associated with punping and
smal | amount of water available (average-.45 cfs), this site is not
recommended at this tinme.

Water Quality Analysis

Conpl ete water chemistry analysis was conducted tw ce at each of the
fol | ow ng: Mnthorn Springs (Exhibit 2A); Bonifer Springs #l, #2, #3
(Exhibits 2B, 2C, and 2D, respectively); and Thorn Hollow Springs (Exhibit
2E

Results of the analysis for all water sources sanpled indicated the
water to be-within the conpatible range for fish rearing. Some of the
parameters tested approached the tolerance levels for anadromous fish,
but these parameters could be buffered by sinple facility alterations.
H gh filterable residue values in Mnthorn Springs coul d be avoi ded by
transporting the water to the facility through a pipe. Bonifer Springs
showed [ow pH [|ow 02 intermttently low total dissolved gas, and high
C®2 quantities. By aeration of the water prior to rearing, these levels
could be altered to a nore conpatible level. The zinc level in Bonifer
Spring #3 is high, but any effects of the zinc would be buffered by the
dilution from the other two springs, aeration and cal cium carbonate
present in the water.

Tenperatures at both Mnthorn (Exhibit 3A) and Bonifer Springs (Exhibits
3B, 3C, and 3D) are within conpatible ranges. Thorn Hol | ow tenperatures
(Exhibit 3E) approached allowable extremes at both high and |ow ranges.



Figure 2  Bonifer Springs

Figure 3 Thorn Hollow Springs



Water Quantity

Water-quantity analysis was conducted throughout the year at the sites
by the use of staff gauges and actual measurenents.

Below is the estimated water available, by nonth for the two sites.

Avai | abl e Fl ow Cubi ¢ Feet/ Second

Mont h M nt horn Springs Boni f er Springs

May

June
July
August
Sept enber
Cct ober
Novenber
Decenber
January
February
Mar ch

Apri

*Surface water included
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Cimtological Data

Cimtol ogical data fromthe U S. Wather Service is available for

Pendl eton, Oregon, (Exhibit 4) the nearest reporting station to the two
sites. The data are valid as presented for the Mnthorn Springs Site
but some differences can be expected at the Bonifer Springs Site. Due
to altitude and terrain differences between Bonifer Springs and the
reporting station, it is estimted that daytinme high tenperatures wll

be 10 degrees |ower than Pendleton. The daily low tenperatures are also
expected to be 10 degrees lower at the site, with extreme | ows running
as nuch as 20 degrees |ower than Pendl eton.

Annual precipitation at Mnthorn Springs is expected to be the sane as

that at Pendleton, while the annual precipitation at Bonifer Springs is
expected to be slightly higher. Mst of the difference is expected to

occur as snowfall

Soi |l s

Al t hough no subsurface investigations were made, visual inspection indi-
cates that both sites have a silty-sand and gravel material at the

surface. The surface material at both sites appears to have been de-
posited fromold stream flows and is expected to be several feet deep

This would be a satisfactory foundation material for the planned structures.



One problem may occur at the Mnthorn Springs Site. After construction
the settling pond nay prove to be too porous and not seal in the first
years of operation. If this occurs, the application of bentonite or
simlar material would be required

Site Recommendations

Upon eval uation of the data and associ ated operating costs devel oped
during this study, Mnthorn Springs and Bonifer Springs Sites are the
areas nost economically feasible for fish production facilities on the
Reservati on.

M NTHORN SPRI NGS HATCHERY SI TE DEVELOPMENT

Site Devel opnent

The hatchery site is located on private land (Exhibit 5, Land Status
Report) along the bank of the Umatilla River at Rver Mle 65.4, in
Section 7 of Township 2N and Range 34E at a nean sea |level elevation of
1,320 feet. The site is located approximately six mles east of Pendleton,
Oregon.  Access to the site is by Umatilla County Road 900, and appr ox-
imtely |/4 nile of private road mostly uninproved. Acquisition of a
right-of-way for the access road would be required. The new access
woul d require very little grading, with nost of the expense in the
gravel surfacing since it follows an existing track. A culvert with
fill material nust be installed to allow vehicles to cross a snall

ditch. A right-of-way would al so be required along the streamfromthe
siteto the Umtilla Rver to maintain suitable passage for mgrating
fish.

Cattle presently using this area for grazing, would have to be rel ocated
to another area. A Water allotment for cattle use may need to be worked
out with local farmers. Also four beaver dans in the stream bel ow the
site would have to be renmoved to assure up and downstream novenent of
fish.

The Mnthorn Springs Site is subject to frequent (if not annual) flood-
ing fromthe Umatilla River during the spring runoff. Specific flood

el evation data are not available for the adjacent stretch of the river.
An inspection indicated that site inundation occurs fromUnatilla R ver
overflow to the northeast of the springs and follows the | ower elevations
onto the site. Construction of a dike would block this flow and prevent
future flooding.

A trap for returning adults could be installed in the outlet channe
imediately above its confluence with the Umatilla River.

Hat chery Production

Mnthorn Site devel opment is restricted by the quantity of water available
and the limted hydraulic head. The production |evels provided are

based upon the entire available flow, and a single-pass facility.

Depending on the desired species, this facility would be capable of
produci ng the nunbers and pounds of salnmonids listed in the follow ng



table. Production figures are for a single species only, and are not to be

consi dered cumul ative

Mnthorn Springs Site  Steel head Spring Chinook  Fall Chinook Coho
Nunber of adults

required 120 45 38 58
Survival to spawn 80% 80% 959' 80%
Nunber adult spawni ng 96 3 3 4
Percent females 50% 50% 50% 50%
Nunmber femal es 48 18 18 23
Nunber eggs per female 4,000 4,000 5,000 3,000
Nunber of eggs 190, 400 69, 900 92,100 70, 000
Survival, eggs to smolts 50% 70% 70% 70%
Number of smolts |iberated 95,209 48, 900 64, 460 49, 000
Nunber per pound at

|i beration 7.3(7.3") 4.1(9.3") 9.4(7.1")  6.3(7.8")
Nunber of pounds
at |iberation 13, 040 12,000 6, 900 7, 800
Survival smolts to adults 2% 2% . 05% 1%
Nurmber of returning adults 1,908 978 32 499
Approxi mate egg

take date April 1-30 Sept. [1-30 Cct. 1-31 Nov. [-30
Appr oxi mate nont hs

rearing 10 15 9 11
Approximate release date May 1 March 1 Nov. 30 March 1
Proposed Facilities
1 Water collection, supply, distribution and drain system
2. Adult fish barrier with trap and conbination adult hol ding pond and

spawning facility.

Criteria for adult holding and fish rearing facilties:
a. For adult holding, 10 cubic feet of water per adult chinook and

4 cubic feet for coho and steel head will be required.

b. M ni mum wat er depth for adult hol ding should be 4 feet, and 4
feet of water depth will also be required for fish rearing.

¢c. Three water changes per hour for adult holding and 1.6 water
changes per hour for fish rearing will be required

d. Suggested adult hol ding pond di nmensions are 12' wide x 30" |ong
x 5.5 high.

Two baffled incubation troughs 2' wide x 1.5 high x 16" |ong

Three circular rearing ponds 24" dianeter x 5 depth with external
st andpi pes.

Feed Storage Facility with a 40,000 Ib. capacity. Fish food required
for annual operation for both this site and Bonifer Site could be
stored on site or at the Tribal Headquarters.



Settlement pond (Z-hour detention tine) for pond cleaning
wastes only. Earthen Pond 28" x 120" x 6' and water depth of
2'. Sized for 5 pond cleanings per week per pond and 3 ponds
cl eaned per hour.

Bui | di ngs

L

Hat chery building which includes:

a. Fi sh Food Storage

b Equi prent and m scel | aneous st orage
c: Staff Room with lavatory

d. Space for hatching troughs

Qher

L G avel access road (one bridge may be required)

2. Vehicle Parking areas

3. Donmestic \Water

4, St orm Drai nage

5. Fenci ng

6. M scel | aneous equi pment including freezer, tools and a small

flatbed truck for transferring fish and fish food (with a
renovabl e fish distribution box).

Optional Construction

L.
2.
3.

Residential housing one trailer pad.

Automatic feeders.

Monitor and alarm systems for fish facility operations.
Sewage Systens.

El ectrical Service.

Tel ephone Servi ce,



The inclusion of future residential housing and restroomfacilities in
the hatchery buil dings nakes devel opment of potable water and donestic
sewage systens essential. On-site underground sewage disposal using
conventional septic tanks and drainfields is feasible at the Mnthorn
Springs location. The spring water flows would be suitable for potable
use, with the addition of a chlorinator, booster punp, and contact tank
since the required flow for domestic use would be only about 400 gallons/
day maxi mum

Electricity is available within |/2 mle of site, however, hatchery
facilities have been planned to permt fish-rearing operations w thout
the need of electric power. Electrical service is on the list for
future construction and consequently, so is the potable water system
Drinking water needs can be met in the interimin several ways, such as
personnel bringing in their requirenents daily. A chemcal toilet wll
be needed until the donestic water system is conpleted.

Construction draw ngs and specifications are presented in Exhibits 6A
and 7A respectively.

8ONI FER SPRINGS HATCHERY SITE DEVELOPMENT

Site Devel oprent

The site is located on private land (Exhibit 5, Land Status Report)

along the bank of Meacham Creek 1.5 miles upstreamfromits confluence
with the Umatilla River at River Mle 80.9 in Section 6, Township 2N,

Range 34E. The site is approximately 21 mles east of Pendleton, Oregon,
with main access by Umatilla County Road 900. The last two miles of
access to the site are by a gravel road owned by the Union Pacific
Rai | road Conpany. A railroad crossing and fill or a small bridge woul d
be required for vehicle access to the site. The Union Pacific service
road, though not the only access to the site, is by far the nost desirable,
since the route is the nost direct and the grade is ideal. The Tribe
woul d have to secure a joint-use agreement from the Union Pacific Railroad.
In addition, the agreement should include provisions for use of the road
by hatchery construction contractors. It is anticipated that the

railroad will require that Union Pacific do the engineering and construction
of the crossing adjacent to the site with Tribal funds. An amount is
included in the Engineering Cost Estimate for this purpose.

The Bonifer Springs area shows no signs of any flooding. The site is
conpletely protected by a railroad bermal ong Meacham Creek, and adequate
surface drainage structures exist to handle any runoff.

A trap for returning adults could be installed in the outlet channel
imedi ately above its confluence with Meacham Creek.

Hat chery Production

The production |evels provided are based upon the entire available flow
and a single-pass facility. Depending on the desired species, this fish
hatchery woul d be capable of producing the salmonid outputs listed in
the followng table. Production figures are for a single species only
and are not to be considered cunul ative.

10



Boni fer Springs Site St eel head Spring Chinook Fall Chinook
Nunber of adults

required 183 63 61
Survival to spawn 80% 80% 95%
Nunber adult spawning 146 50 58
Percent fenales 50% 50% 50%
Nunber femal es 73 25 29
Nunber eggs per fenale 4,000 4,000 5,000
Number of eggs 292, 000 99, 100 143,200
Survival, eggs to smolts 50% 70% 70%
Nunber of snolts

l'i berated 146, 000 69,400 100,210
Nunber per pound

at |iberation 11.2(6.3") 5.8(8.3") 15.1(6.1")
Nunber of pounds

at liberation 13, 030 12,000 6,640
Survival smolts to adults 2% 2% .05%
Nurmber of returning adults 2,928 1,388 50
Approxi mate egg

take date April 1-30 Sept. 1-30 Cet. 1-31
Approximate nonths rearing 10 16 9
Approxi mate release date My 10 April 20 Nov. 30

Proposed Facilities

Fish production facilities needed would include the follow ng

1. Water collection, supply, distribution and drain system

Coho

3,000
133,300
70%

93,300
9.8(6.6")
9,520

1%

933

Nov. 1-30

10
March 1

2. Adult fish barrier with trap and conbination adult pond and spawni ng

facility.

Criteria for adult

holding and fish rearing facilities:

a. For adult holding, 10 cubic feet of water per adult chinook
and 4 cubic feet of water for coho and steel head woul d be

required.

b. M ni mum water depth for adult hol ding should be 4 feet, and 4
feet of water depth would also be required for juvenile fish

rearing

C. Three water changes per hour for adult holding and 1.3 water
changes per hour for fish rearing would be required

d. Suggested adult hol ding pond dimensions are 12

long x 5.5" high.

3. Two baffled incubation troughs 2

wide x 1.5

11

high x 16'

wide x 30

| ong.



4, Four circular rearing ponds 24' dianeter x 5 depth with external
st andpi pes

5. Feed storage facility 40,000 |Ib. capacity. Fish food required for
annual operation for both this site and Mnthorn Site could be
stored on site or at the Tribal Headquarters.

6. Settlement pond (2-hour detention tine) for pond cleaning wastes
only. Earthen pond with at least 9,600 cubic feet capacity. Sized
for 5 pond cl eanings per week per pond and 4 ponds cleaned per
hour .

Bui | di ngs
L. Hat chery buil ding which includes

a. Fish food storage

b Equi prent and m scel | aneous st orage
C: Staff room

d. Lavat ory

L G avel access road (one bridge may be required)

2. Vehicle Parking areas

3 Donmestic Water

4. Storm Drai nage

5 Fenci ng

6. M scel | aneous equi pnent including freezer, tools and a small flatbed
truck for transferring fish and fish food (wth removable fish dis-

tribution box).

Optional Construction

1. Residential housing one trailer pad.

2. Automatic feeders.

3 Monitor and alarm systems for fish facility operations

4, Sewage Systens.

5 El ectrical Service

6. Tel ephone Service

As with the Mnthorn Spring facility, the inclusion of future residential

housing and restroom facilities in the hatchery building mkes devel op-
ment of potable water and domestic sewage systems essential. n-site

12



donestic sewage disposal is inpossible due to the proximty of surface
water. The only feasible solution appears to be the use of sewage

hol ding tanks. The spring water flows would be suitable for potable

use with the addition OS a chlorinator, booster punp and contact tank

since the required flow for donestic use woul d be only about 400 gal | on/ day
maxi mim

Electricity is available within 100 yards of site, however, hatchery
facilities have been planned to permt fish-rearing operations w thout
the need of electrical power. Electrical service is on the list for
future construction, and consequently, so is the potable water system
Drinking water needs can be net in the interimin several ways, such as
personnel bringing in their requirements daily. Since potable water is
not required for toilet operation and there is sufficient head available,
a tenporary water connection is planned.

Construction drawi ngs and specifications are presented in Exhibit 6B
and 7B respectively.

OPERATI ONS

Since the conbined production of these two sites is relatively small,

it is recommended they be considered as a conplex. If the Tribe desires
to increase the production above the potential of these water supplies
(and pay the extra expenses of punping), additional water mght be
obtainable from wells at both sites. Production could be increased
substantially if sufficient water was obtained from wells during the
limting nonths. The Tribe may want to conduct ground-water exploration
at both sites prior to any construction. To increase production,
punping at these two sites would be nore feasible than devel oping the
Thorn Hollow Site

M nthorn Springs and Bonifer Springs could be developed in two stages
One site could be built and operated first with the other constructed
at a later date. This would allow the Tribe to get into immediate
production at one. site and gain experience in hatchery operation. The
initial hatchery design could be tested, and any inprovenents found
necessary, incorporated into the design of the second facility.

To operate the conplex, one manager and two assistants (one at each
facility) would be required. The manager nust have sone training in
fish culture. Tenporary help may be required at distribution and/or
spawning time. If qualified individuals are available, the positions
should be filled by Tribal nenbers.

The objective of the conplex woul d be to produce sal mon and/or steel head
to partially fulfill the Tribe's fishery management programfor the
Umtilla River. The annual hatchery production for. the conplex should
approach 26,000 pounds as identified in the production tables.

The production tables were cal culated with the maxi num poundage each
facility would be capable of producing for each individual species.

The final decision as to what species would be raised at the hatchery,

rests with the Umatilla Tribe. Due to the limted amount of water available

13



and relatively low production releases possible, the single species
approach mght be the nost advantageous approach for the operator to
undert ake

From a production standpoint, steelhead and/or spring chinook appear to
be the best suited for this type of facility. Both these species woul d
have the best return rate to the Umatilla River. Fall chinook on the
ot her hand, would not be self-sufficient since fewer adults would be
expected to return to the facility than are needed for brood stock.

Initially there would probably not be sufficient nunbers of brood fish
entering the Umatilla River to furnish eggs for the hatchery program
Consequent |y, eggs woul d have to be obtained frommature fish entering
adjacent streans, or from other hatcheries. After the first full pro-
duction cycle, it is expected the hatchery could be self-supporting

COSTS

Hat chery Construction Costs

A few explanatory remarks shoul d be made that are pertinent to both
locations. First, the construction of the facilities has been organized
into Phase 1, Phase 2, and Optional Future Construction categories, to
provide flexibility in fund allocation. Phase 1 itens are the "barebones"
m ni muns necessary before fish production can be started. Phase 2 itens
are those remaining that are deemed essential for satisfactory continuous
fish production. Optional future construction itens are those desirable

at a later date but not essential for operations. Plans and specifications
have been prepared for both Phase 1 and Phase 2.

Al'l costs have been prepared for construction during the remainder of
1980. For any construction of items started in 1981, the anounts shoul d
be increased by an additional 12% Additional increases to reflect
expected inflation rates should be nade for subsequent years. cost
estimates for Phase 1 and Phase 2 and Optional Future Construction are
provided for Mnthorn Springs and Bonifer Springs facilities in Exhibit
8A and B respectively.

Equi prent costs for each facility are also listed in Exhibits 8A and B.
These are for items that are expected to have a |ife expectancy of nore
than 1 year. Not included in these figures, is the initial purchase

cost of a truck and small (2,000 |bs. capacity) fork [ift. It is believed
that one vehicle and fork lift could serve both stations. This woul d
require the availability of another truck fromtine to time during

periods of repair and maintenance. For the total initial costs, an

addi tional $I0,000.00 should be added for acquisition of the truck, and
$9,000.00 for the fork lift.

The total cost (based upon 1980 figures), for full devel opment including
optional construction is as follows:

M nthorn Springs $ 673,760. 00
Boni fer Springs 796, 845. QO
Shared Equi pnent 19, 000. 00

$1, 489, 605. 00
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Operations and Maintenance Costs

St eel head was considered in estimating operation costs since production
of this species would result in the greatest nunber of pounds of snolts
released. Local conditions may require adjustnent in the salaries paid
in order to obtain and retain qualified personnel. The figures are
based on expected increases in cost of living and are presented for the
cal endar year of 1981.

The fol l owi ng expenses are expected to be shared shoul d both stations
be devel oped:

| tem 1 Station Both Stations
1. Personnel: Manager 24,200.00 24,200.00
2. Technician (17,500 ea.) 17,500.00 35,000.00
3 Clerical (part-time) 1,700.00 2,700.00
4. Laborer (part-time) 8,000.00 14,100.00
5. Fringe benefits (10%) 5,200.00 7.600.00
6. Truck expense: operation 4,500.00 7,500.00
7. amortization 4,000.00 4,000.00
8. Fork Lift: amortization 3,000.00 3,000.00
Tot al $68, 100. 00 $98, 100. 00

The next expense itens will vary depending upon the stage of devel opnent
at either location. The costs presented assume each station is fully
devel oped for the recomended production levels of this study.

[tem M nt horn Boni f er
1. Fish Feed $7,800.00 $7,800.00
2. Facility Maintenance 3,500.00 4,000.00
3. Equipment Amortization 1,800.00 1,800.00
4. Supplies 5,000.00 5,000.00
5. Utilities: sewage-Hatchery Bldg. 300.00 8,000.00
6. sewage-trailer residence 300.00 4,000.00
7. electricity 1,000.00 1,000.00
8 telephone 500.00 500.00
9. trash disposal 1,000.00 1,000.00
10. Miscellaneous 300.00 300.00
Tot al $21,500. 00 $33, 400. 00

During the first year of operation with only Phase 1 and 2 facilities
in place the additional 0 & M costs would be:

[tem M nt horn Boni f er
1. Fish Feed $ 7,800.00 $ 7,800.00
2. Equipment Amortization 1,800.00 1,800.00
3. Supplies 4,000.00 4,000.00
4. Utilities: sewage-Hatchery Bldg. 1,100.00 1,100.00
5. trash disposal 1,000.00 1,000.00
6. Miscellaneous 300.00 300.00
Tot al $16, 000. 00 $22,900. 00
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For the second and subsequent years with Phase 1 and 2 facilities only
in place the additional O & M costs would be:

ltem M nt hor n Boni f er
1. Fish feed $ 7.800.00 $ 7,800.00
2. Facility maintenance 2, 300. 00 2,700.00
3. Equi pment anortization 1, 800. 00 1, 800. QO
4. Supplies 4,000. 00 4, 000. 00
5. Uilities: sewage-Hatchery Bldg. 1, 100. 00 1, 100. 00
6. trash disposal 1, 000. 00 1, 000. 00
7. Mscel | aneous --_300.00 300. 00
Tot al $18, 300. 00 $25, 600. 00

The above operational and maintenance costs are about tw ce the costs of
existing Federal facilities when reviewed on a cost per pound of fish
rel eased basis. The higher cost is to be expected where the water
supply precludes greater production.

SPECI AL HABI TAT PROBLEMS ON THE UMATILLA RIVER TO BE
CONSI DERED PRIOR TO ANADROMOUS FI SH PRCDUCTI ON DEVELOPMVENT

Any organization planning to invest in a fish production facility in the
Umatilla watershed nust be aware of the operation of diversion structures

on the river and their adverse inpact on anadromous salnmonids.  Construction
of irrigation dams and diversion canals on the Umatilla River (beginning

in the early 1900's). marked the start of the decline in anadronous fish

runs in the river. Summer steelhead are presently the only anadronous

species of significance in the system Now only an occasional coho and
chinook are observed.

Juvenil e sal nonids rel eased on the Umatilla Indian Reservation woul d

have eight irrigation dans on the Umatilla River, and three hydroel ectric
danms on the Colunbia River to pass in their mgration to and fromthe
ocean.

Recent observation indicate that some irrigation dams on the Umatilla
River lack fish ladders and/or screens. Stanfield Damis without a fish

| adder; and Stanfield, Maxwell and Brownwel| irrigation dans are deficient
in diversion canal screens (Figures 4.5 and 6). The |ack of proper
passage facilities on these structures inhibits adult upstream mgration
and/or allows juveniles to be diverted into irrigation ditches. The
structures should be nodified to remedy these problens in order to

receive maxi mum production from any anadromaus fish facility constructed
in the basin.

16



Figure 4. Stanfield Irrigation Diversion Dam

Figure 5. Maxwell Irrigation Diversion Dam
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Figure 6. Brownwel |l Irrigation Dam
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Fish passage facilities are very poor at Three Mle Dam (Figure 7),

which is on the lower Umatilla River approximtely 3 mles upstreamfrom
its confluence with the Colunbia River. Two |adders were installed on
the dam but only one is presently functional. In addition, the damis
wi de and water spills over nmost of its width creating a series of shallow
channel s downstream from the dam  The channels then conbine to form the
main river (Figure 8. Two possible nodifications could easily be nade
to aid fish passage. The damcould be nodified by installing a raised
lip along the entire crest, except for a section near the left bank. The
majority of the flow would then be diverted adjacent to left bank where
the functional ladder is located. This attraction water would allow
returning fish to more effectively find the ladder. In addition, a
deeper water channel on the left side of the river would be created,

thus providing better passage conditions for upstream mgrants. Secondly,
renovation of the channel leading to the fish |adder would enhance the
upstream mgrants capability to locate the |adder.

The Umatilla River has been overappropriated to the. extent that in nost
years there is essentially no flow i mediately downstream from Three

Mle Damduring the irrigation season. Lack of instreamflows in this
river section, and reduced flows during the irrigation season at other
diversion sites, have destroyed the spring and fall chinook runs into

the river. Adult steelhead nornally mgrate upstream during February

and March, prior to any major irrigation wthdrawals; however, downstream
mgrants are inpacted by |ow flows and unscreened diversions later in

the year.

Structural alterations to the irrigation dams and diversion canals woul d
aid in increasing anadromous fish production in the basin. However, the
present main inhibitor is lack of adequate passage water bel ow Three
Mle Dam Until adequate sustained flows can be maintained, alterations
to diversion facilities would not maximze even the current potential
production |evel.

CONCLUSI ON

O all the potential sites exam ned on the Umatilla Reservation for

devel oping fish production facilities, Mnthorn Springs and Bonifer
Springs Sites are the nost feasible. These sites have the nost reliable
wat er sources that would allow fish production with the |east devel opnent
cost. The detailed engineering designs and specifications for Mnthorn
Springs and Bonifer Springs presented can be used for bid solicitation
prior to construction.

Due to the present passage problens associated with diversion dans, and
|l ack of adequate fish flows in the Umtilla River, it is reconmended
that both adult and juvenile fish be trucked to and fromthis conpl ex
until these problens are solved. The juveniles would be released bel ow
Three Mle Damand the adults trapped there upon return. Details of
trapping the adults should be worked out with the Oregon Department of
Fish and Wlidlife (ODFW. That agency has an adult fish trap constructed
for use at Three Mle Dam and the Tribe nmay be able to jointly use this
trap. When passage problems are corrected the trapping facilities
designed for each of the sites would be installed.
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Figure 7. Three Mle Dam A steelhead junping at the base of Dam
on the side opposite the fish I|adder.

Figure 8. Three Mle Dam The water spill is over nost of the width
of the dam The series of shallow channels can bhe seen
downst ream from dam
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The production from these facilities would benefit not only the tribal
fishermen on and off Reservation, but also other user groups fishing on
stocks of fish originating in the Umatilla R ver.
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Water Analysis

MINTHORN SPRINGS

(parts per m1il1on except

where otherwise noted)

9/19/78 3/5/79
1/TemPerRATURE (°F) 52 47
DissoLveD 02 7 10
D1sSOLVED CO, 5-10 0-5
1SSOLVED st < 0.1 < 0.1
OTAL DissoLVED Gas (%) 92‘34 9;-25
ZIEESIDUE; FILTRABLE 172‘? 1{3'8
RESIDUE, NONFILTRABLE c0 20
mmDW(NTm 6 :
OTAL ALKALINITY (ph 4.5 as CaC0,) 9.3 57.3
HARDNESS (calculated as CaC0,) 78'85 6%'85
NITROGEN, AMMONIA S0 <o
NITROGEN, NITRITE 1.64 2 24
ITROGEN, NITRATE < 0.1 0.028
)ISSOLVED ORTHOPHOSPHATES 3.7 3.0
DISSOLVED CHLORIDE 17.7 16.5
ALCTUM ) )
CoBALT < 0.08 < 0.0571
(AT < 0.0040 < 0.0044
o < 9.3667 2.8618
[MAGNESTUM 0.0178 0.0080
HQNGANESE < 0.0667 < 0.0727
LYBDENUM 14.8 11.3
DéUW 0.014 0.0200
3/CADMIUM (Parts Per Billion) : g'ég : 8'g86
T Leap (Parts Per Biliion) : .

1/Analyses by U.S. Fish and Wildlife Service, Fi

sheries Assistance, Vancouver, -
Washington.

2/Analyses by U.S. Fish and Wildlife Service, Marrowstone Field Station, Nordland,

Washington.

3/Analyses by U.S. Geological Survey, Central Laboratory, Denver, Co1orado.
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Water Analysis

BoNIFER SFRING #1

(parts per m1i|1on except

where otherwise noted)

9/11/78 3/5/79
1/TeMPERATURE (°F) 57 - 44
DissoLveD 0, 7 10
DISSOLVED €0, 5 - 10 0-5
DissoLyeD HeS < 0.1 < 0.1
ToTAL DISSOLVED Gas (%) %.7 102.94
H 6.5 7.0
2/Resinue, FiLmeeLe 8- n.g
RESIDUE, NONFILTRABLE 50 >4
TurBIDITY (N.T.U.) 22’5 17 @
JoTAL AkaLiniTy (ph 4.5 as CacC0s) 275 731
HARDNESS (calculated as CaC0j) 0.075 < 0.05
NITROGEN, AMMONIA < .01 < 0.01
NITROGEN, NITRITE < 10 0.35
ITROGEN, NITRATE "025 0.01
ISSOLVED ORTHOPHOSPHATES <1.0 0.98
D1SSOLVED CHLORIDE 6.9 6.3
EALCIUM < 0.08 < 0.0571
OBALT < 0.0040 < 0.0044
RSEER . 0.0667 0.0327
; 2.5 1.8
s
MoL YBDENUM < 2'2667 < 4.0
SoDIM 0.038 0.020
INC ) .00
3/CapMiymM (Parts Per Billion) ) g.ég ) 8.306
T Leap (Parts Per Billion)

1/Analyses by U.S. Fish and Wildlife Service, Fisheries Assistance, Vancouver,
Washington.

2/Analyses by U.S. Fish and Wildlife Service, Marrowstone Field Station, Nordland,
Washington.

3/Analyses by U.S. Geological Survey, Central Laboratory, Denver, Colorado.

Exhibit 2B



Water Analysis

BoNIFER SPRING #2

(parts per m1i|£on except

where otherwise noted)

9/11/78 2/5/79
1/ TemPERATURE (°F) 57 43
1SSOLVED 0. 3 9
1SSOLVED COz 10 - 15 0-5
1SSD) H2S < 0.1 < 0.1
OIAL 1SSOLVED GAs (%) 82.24 102.20
Z/EESIDUE, FILTRABLE , 76.0 72.2
SIDUE, NONFILTRABLE g.g 5.5
URBIDITY (N.T.U.) . .
OTAL KALINITY (ph 4.5 as CaC0,) 34.9 19.9
HARDNESS (calculated as CaCOg) 28.0 18.35
NI TROGEN, AMMONIA z 8-8?0 : 5.0
ITROGEN, NITRITE < 0.0 001
NITROGEN, NITRATE 0 2 0.28
DI1SSOLVED ORTHOPHOSPHATES N R
)1SSOLVED CHLORIDE 27 &a
KALCILM < 0.08 < 0.0571
OBAL T < 0.0040 < 0.0044
SRR - < 0.0667 0.0691
2.5 0.7.
KﬁFNESIu“ < 0.0089 < 0.0040
MONGANESE 0.0833 < 0.0727
SOLYBDENLM 21 38
Iﬁéu“ 0.008 8'8120
114 0.10 < 0.00
3/CApMiuM (Parts Per Billion) <
(Parts Per Biliion) < 0.50 0.30

1/Analyses by U.S. Fish and Wildlife Service, Fisheries Assistance, Vancouver,
Washington.

2/Analyses by U.S. Fish and Wildlife Service, Marrowstone Field Station, Nordland,
Washington.

3/Analyses by U.S. Geological Survey, Central Laboratory, Denver, Colorado.
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Water Analysis

BONIFER SPRI NG #3

(parts per m1i|1on except

where otherwise noted)

9/11/79 2/5/79
1/TewperaTurReE (°F) 52 44
T D1ssoLVeD 0. 8 9
I SSOLVED €0, 5~ 10 o-5
SSAQLVED H2S < 0.1 < 0.1
ToraL D1ssoLveD GAS (%) 99.16 99.23
EE 6.4 6.5
2/RESIDUE, FILTRABLE 93.0 87.5
RESIDUE, NONFILTRABLE 4.5 7.0
URBID. TY (N, T.U.) 3.3 4.7
OTAL'\LKA[_INITY (ph 4.5 as CaC0;) 36.5 30.3
RDONESS (calculated as CaCQs) 32.0 27.5
NITROGEN, AMMONIA < 0.050 < 0.05
NITROGEN, NITRITE < 0.01 < 0.01
ITROGEN, NITRATE < 0.1 0.39
ISSOLVED ORTHOPHOSPHATES 0.050 0.02
1SSOLVED CHLORIDE < 1.0 0;95
CALCIUM 7.7 T%4
OBALT < 0.08 ( 0.0571
PPER < 0.0040 < 0.0044
RON < (3).?667 g.(2)982
\M ﬁgﬁﬁégg < 0.0089 0.0080
LYBDENLN < 0.0667 < 0.0727
DIUM 3.2 3.3
INC 0.100 0.0470
3/CapMIuM (Parts Per Billion) < 0.10 < 0.006
Leap (Parts Per Billion) < 0.50 < 0.30

_I_/Analyses by U.S. Fishand wildlife Service, Fisheries Assistance, Vancouver,
Washington.

2/Analyses by U.S. Fish and Wildlife Service, Marrowstone Field Station, Nordland,
Washington.

3/Analyses by U.S. Geological Survey, Central Laboratory, Denver, Colorado.
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Water Analysis

THorN HoLLoW SPRINGS

(parts per m1§|1on except

where otherwise noted)

9/19/78 3/5/79
1/TEMPERATURE (°F) o4 46
D1ssoLVED 0. 5 10 10,
DissoLvep €O, -1 - 0 -
DiSSOLVED H:S < 0.1 < 0.1
ToraL DissoLvep Gas (%) 9%‘23 92-52
: ) i
/RESIDUE, FILTRABLE 10;-2 133'2
RESIDUE, NONFILTRABLE 15 7.9
TurBIDITY (N.T.U.) 43.2 40.0
ToTAL ALKALINITY (ph 4.5 as CaC0s) 27 5 27.8
HARDNESS (calculated as CaCOj) < 0.05 < 0.05
NITROGEN, AMMONIA < 0.01 < 0.01
NITROGEN, NITRITE < 0.1 0.13
NITROGEN, NITRATE < 0.1 < 0.01
D1SSOLVED ORTHOPHOSPHATES 2.7 < 1.0
DISSOLVED CHLORIDE 6.9 7.5
Eg§§i¥M < 0.08 < 0.0571
0.0270 < 0.0044
%ggEER < 0.0667 0.1200
[RON 2.5 2.2
Hﬁﬁgziégg 0.0200 0.0070
0.0667 < 0.0727
MoLYBDENUM 5.3 5.7
S?ﬁéuw 0.070 0.0200
3/Capmium (Parts Per Billion) : 8'é8 : 8'388
Leap (Parts Per Biliion) ) )
l/ﬁgilgsgiogy U.S. Fish and Wildlife Service, Fisheries Assistance, Véncouver,
X} n .

2/Analyses by U.S. Fish and Wildlife Service, Marrowstone Field Station, Nordland
Washington. ’

3/Analyses by U.S. Geological Survey, Central Laboratory, Denver, Colorado.
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THER'OGRAPH CHART SLFTARY

Mintharn Sorinas

WATER TEMPERATURES F?

, .
Date | High|Low fean| ||Date| High{low [Mean | [Date | High|Low [Mean cmunmmmu%m
May June July \ug
1978 978 1978 1978
1| s2 |51 |9 1 |57 |s1] 54 1 | 57 | 87} s7 1 60 |56 |58
12 }.51 |50 |8 2 | 58 |s0]6sa 2 | 57 | 56§ s6 2 | 81 Js6 |59
131 50 [s0 | s0 3.]159 |[5s0]s4 3 | 56 | 56 36 3 | 62 |57 |60
14 || s0 |50 | s0 4 |59 |[s2]5s6 4 | 56 | s6] s6 4 | 62 [s57 |60
15 || s0 |50 | s0 5 | 59 | 52| s6 5 | 59 | 57 s8 s | 61 [s8 |60
16 || s0 |49 | 50 6 | 58 | 53|56 6§ | 60 | s7] 58 6 | 62 |57 |59
17 || s0 | 49 | 49 7 |56 |52]s4 7 | 58 '|s7] 38 7 | 62 {358 |60
18 || 53 [ 50 | §1 8 |59 |52/ ss 8 | s9 |57] 8 8 | 62 |s8 |60
19 | 55 [51 | 83 9 | 54 | 52| s4 9 | s9 | s7] s8 9 | 62 |s8 |60
20 | 54 | 51 | 53 10 | 53 |52 52 10 | 59 | s7] 58 10 | 61 |58 |59
21 | 53 |49 | 8 11 |58 |s2]ss 11 | s8 | ss] s7 11 60 |58 |s9
22 | 51 | 49 | s0 12 | 53 | 52| 53 12 | 59 | 6] sa 12 | 60 |58 |59
23 | 51 | s0 | so 13 | 55 |52 s3 13 | 59 | 7] s8 13 | 58 |57 |s8
2¢ | 51 | 50| s0 14 | 55 | 52| 53 14 | 60 | 57| 59 14 | 60 {57 |58
25 | 53 | 50 | 81 15 | 55 | s1] s3 15 | 60. | 58| s9 15 | 60 {57 |s8
26 | s2 | s0 | st 16 | 58 | 5255 16 | 60 | sa| se 16 | 58 |57 |58
27 | 51 | s0 | s 17 | 59 Ys52)'s6 17 | 59 | 56| s8 17 | 54 |57 |58
28 | 52|81 | ® 18 | 56 | 53] 55 18 | 59 | 57| s8 18 | 6u |57 |s8
29 | s4 | 50| s2 19 | 59 |[53]56 19 | sa | s7| 58 19 | 60 [s8 |59
30 | 55 180 s3 20 | 59 |55 ] s 20 | 59 | 57| s8 20 | 58 |58 |58
31 | s6 |51 | 53 21 1 56 | 55| s6 21 | 60 | s8] s9 21 58 |57 |58
22 |59 |s4|se 2 | & 58| s9 22 | 58 |s8 |s8
23 |s7 |s6] se 23 | 8 | 59| 60 23 | 58 |57 |s8
24 | s6 |s4]ss 28 | 61 59| 60 24 | s8 }s8 |s8
25 | 56 | 54| 55 25 | 61 58| s9 25 | 61 |52 |s5
26 |59 |[s7]ss 26 | 60 | 59 59 26 | 61 |53 |s5
27 |59 |s7]s8 27 | 62 | S7} 59 27 | &1 53 |55
28 |58 |55/ ss 28 | 60 | S6f s8. 28 | &1 [s3 |s5
29 58 58 58 29 61 56 58 29 61 .| 53 S5
30 | s8 |57} s7 30 | & 56| 58 30 | & |[s3 |55
3 80 8| %8 N 81 |53 3
* Thermograph fnstalled
Exhibit 3A
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THERFOGRAPH CHART SLFMARY

Minthorn Springs

WATER TEMPERATURES F°

ga te

Low—Lean

Page 2

High| Lowtean|| | Datefl High Date| High(Low [Mean| ||Date || High{Low %ean ‘
. , !
Jept Oct Nov Dec
14878 1978 1978 1978

1 - 81 83 5% T 1 52 51 52 1 49 ]«49 49
2 |8 83 85 2 2 LY 501 91 2 80 {|49 49
3 81 53 85 3 61 53 85 3 51 501 s1 3 81 {49 50
4 81 83 85 4 61 | 83 55 4 51 §1 a1 4 81 |47 49
1 61 83} 55 5 81.] 83 55 5 2. 1 51| o1 5. 49 |48 | 48
8 61 83 55 6 81 | 83 55 6 83 51 52 6 49 147 48
7 61 83 88 7 54 1831 53 7 $3 50§ 91 7 49 {47 48
8 61 83 55 8 54 | 53 53 8 52 82 1 %2 8 48 |47 48
9 61 53 55 9 §4 | 53 83 9 53 52 ] 52 9 50 |49 49
10 61 83 85 10 54 | 53 53 10 52 51 81 10 80 |49 49
11 &1 83 55 11 54 1 93 83 11 51 50 ] 50 11 50 | 50 50
12 81 53 $5 12 .54 1 83 83 12 80 49 | 49 12 50 || 49 80
13 61 53 55 13 54 | 53 53 13 51 50 ] 50 13 49 [[.49 | 49
14 61 83| 55 14 54 ]| 83 83 14 Sl 50 1 51 14 50 || 49 49
15 81 83 55 15 84 | 83 53 15 a1 50 ] 51 15 49 1| 48 438
18 81 53 L1 - 18 84 | 53 83 18 50 49 1 50 16 48 |46 47
17 | &1 83 g8 17 S4 ] 53 53 17 52 50 | 51 17 50 |47 43
18 | 61 53 55 18 54 | 83 53 18 50 47 | 49 18 49 |47 | 48
19 81 83 55 19 54 ] 83 53 19 49 45 | 47 19 48 | 45 48
20 61 83 S5 20 54 | 83 53 20 48 a7 | 47 20 49 | 47 48
21 61 83 55 21 84 | 53 583 21 47 45 | 46 21 49 |48 48
22 61 83 55 22 54 | 83 83 22 48 47 | 47 22 49 | 49 49
23 61 83 85 23 54 | S3 53 23 49 47 | 48 23 5Q | 48 49
24 61 | s3| S5 24 54 | s3{ 53 24 49 | 47 | a8 24 50 |49 | 49
25 61 83 85 25 831 s1 52 2% 49 48 | 48 25 49 | 47 48
26 61. | 53| S5 26 53{ s1f s2 26 | "49 | a8 | 48 26 49 |47 | 48
27 61 | s3| s5 27 s3| 51 52 27 49 | 48 | 48 27 48 (47 | 47
28 61 | 53| 53 28 83| 81 82 28 49 | 48 | 48 28 | 48 |45 | 45
x| 81 33 35 29 8§31 91 82 29 50 g9 | 59 29 45 | 43 44
30 61 | s3| s5 30 82 52| 82 30 49 | 49 | 49 30 44 |42 | 43

kit 83 A1 52 3 44 | 41 43
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THERMOGRAPH CHART SUFMERY

Minthorn Sorings

WATER TEMPERATURES F°

Pate | HighLow Maan Nate| High|Low|Mean Data | High|Law [Mean Date | High|Low hean
Jan Feb Mar Apr
| 279 1979 1979 1979
1 44 | 42| 43 1 44 4Q| 42 e 1 52 43 48
2 1.45 | 431 44 2 44 8] 4 2 2 52 43 48
3 45 | 44| 44 -+ 3 45 41] 43 3 3 52. 43 43
4 46 | 42| 44 4 45 421 43 4 4 52 43 48
5 a4 [ 41 ] a3 § 45 431 44 5 5 52 43 48
6 45 | 43 44 6 47 451 46 6 6 52 43 48
7 44 | 41| 43 7 47 45| 46 7 7 52 43 438
8 45 | 41 ] 43 8 47 451 46 8 8 52 43 43
9 | 45 | 42| 43 9 | 47 | 45| 46 9 g | 52 | 43] a8
10 45 | 42| 44 10 47 45] 46 10 10 82 43 A8
N 45 | 43| 44 1 47 | 45| 46 1 n S3 | 43 48
12 47 | 44| 45 12 47 45| 4§ 12 12 53 43 48
13 | 47 | 48| 45 13 | 45 | 38] 41 13 13 | S3 | 43.}. a8
14 | 46 | 43| 45 14 | 44 | 40| 42 14 14 | 53 | 43| 48
15 | a6 | 43| 45| | 15 | 45 | 43] 44 15 15 | 52 | 43| 48
16 47 | 43| 48 16 46 441 45 16 16 52 43 48
17 1 47 | 43| 45 17 | a5 | 43] 44 17 17 | 52 | 43 48
18 || 45 | 43| 44 18 | 46 | 44| a5 18 18 | 52 { 43| 48
19 | 46 | 43| 44 19 | 46 | 44| a5 19 19 | s2 | a3] 48
20 b 47 | 45| 46 20 | 46 | 43| s 20 20 | s2 | 3] 4%
21 | 48| 48] 47 21 | 46| 43 44 21 21 | 52 | s3] s
22 46 | 42] 44 22* 22 22 52 43 48
23 46 | 424 44 23 23 52 43] 48 23 52 43 43
24 46 | 424§ 44 24 24 52 43| 48 24 §2 43 48
25 | 45| 43| 44 25 25 | .52 | 43| 48 25 | 52 | 43| a8
26 45 | 42| 44 26 26 52 43| 48 26 52 43 48
27 45 | 43| 44 27 27 582 43| 48 27 52 a3 48
28 | 47| 43| 45 28 28 | 52 | 43| 48 28 | s2 | &3] 48
29 45 | 41| 43 29 82 43| 43 29 82 43 43
30 45 | 42| 4z 30| S 43| 48 30 52 43 48
N 44| 41| 4z A 52 43| 48
. QU . - oo po——
** Nata gap - Tharmograph mal function
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THERVOGRAPH CHART SLFMARY

Minthorn Springs

WATER TEMPERATURES F°

Date | High Law}%ean IlDat " High LDJ Mean Datl HighiLow lean| | Date| High|Low %ean

10

1 .

12

13

14

15

16

17

18

19 :
20

21

22

23

24 I
25

26

27

**= Readings discontinued
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- THERFDGRAPH CHART SLETARY

Bonifer Springs #1

WATER TEMPERATURES F°

| ) |
Vate | High| Low fjean|| [IData; High{low|Mean Date‘ High] Low [Hean | ||Date | High|Low L\es.n
July ug Sept let
1978 978 1978 [ 978
24« 88 54 36 1 58 54 56 1 S8 54 56 1 56 54 S5
29 58 54 56 2 58 54 | 56 2 88 54 56 2 g5 85 g5
26 1] 88 | 54 56 3 S3 54 | 56 3 1] g4y 58§ 3 84 55 g5
27 58 | 54 56 4 1] B4 | 56 4 .| SR 84| 56 4 87 a1 54
28 88 | 54 | 56 5 58 B4 §| 56 5 S8 541 S6 '§ | 57 IS 54
29 58 | 54 56 § s8 54 | S& 6 SR 501 S4 6 57 s1 84
30 | 58 (54 | §6 7 58 54 | S6&° 7 SR 501 %4 7 57 1 S4
31 58 54 56 3 58 54 56 a 59 50 84 8 57 1 ga
9. £8 84 | 56 9 58 S0 | 54 9 57 Ly g4
10 g3 54 g6 10 L) 50| sS4 10 57 51 ] 54
1 58 54 88 1 58 50 S4 11 57 1 84
12 88 54 | 56 12 58 50 S4 12 57 81 | %4
13 g8 84 | 56 13 58 5Q 54 13 57 1 154
14 58 54 86 14 58 SQ{ 54 14 57 s1 B4
18 58 . 54 | 56 18 $8 §0] sa4 15 57 |81 54
16 58 84 | 86 16 58 S50 54 16 57 81 54
17 58 54 | 58 17 58 50]. 54 17 §7 |51 &4
18 58 54 | 56 18 58 S0 ] S4 18 57 51 54
19. 58 84 | 56 19 88 50| %S4 19 87 81 84
29 58 §4 | 56 20 58 501 5S4 20 57 51 <S4
21 58 [s4] se 21 | sa | s0f s4 21 || 57 |51 Ysa
22 c8 s4 | 56 22 88 g0 | %4 22 g7 81 54
23 58 84 56 23 56 80| 83 23 57 51 %4
24 58 84 86 24 L1 g8 56 24 59 85 57
25 &8 g4 || %6 28 .88 84 54 25 58 52 85
28 88 84 g6 26 54 53 54 28 56 52 84
27 58 84 L1 27 58 54 58 27 57 54 55
28 88 84 || 56 i) Sé 54 88 28 s7 55 56
29 £8 84 || 56 29 g6 S6 ([ 56 29 55 54 54
30 S8 54 || 56 30 56 56 86 30 LT 52 %4
‘ 31 85 53 84.
* Thermograph installed
Exhibit 38
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- THER'OGRAPH CHART SUMHARY

Bonifer Springs #1

WATER TEMPERATURES F°

Page 2

gate High{ Low Riean Datef|High |Low |Hean Date || High|Llow Jean Date | High _cw'%ean
. . _ i
Nov Dec dJan Feb
1978 1978 [ 979 1979
1 | %5 55| 54 1 51 ||s0o | s1 1 45 |43 |44 1 44 41 | 41
2 |46 55! &5 2 5T 151 | 51 2 44 145 |45 2 44 41 | 41
3 (%6 54 | 55 3 51 51 | &1 3 45 ||45 | 45 3 44 42 | 43
4 |57 54 | 85 4 51 47 | 49 4 46 |45 |45 4 4s 43 | 44
5 |45 8¢ | 83 5 §1 49} 50 5 | 46 |43 |45 5 45 44 | 44
g | %5 53 | %4 8§ 49 43 | 49 6 45 |43 |44 6 435 44 | 44
7 |46 55 | 85 7 49 47 § 48 7 45 143 |44 7 @4 44 | 44
8 | 155 83 | 54 ] 49 A7 || 4% a 45 |43 | 44 8 44 44 1 44
9 |®3 |52 | 83 9 49 |49 | 49 9 | 45 |44 |44 9 |44 |44 |l44
18 | 53 42 | N 1a 49 49 || 49 10 45 |44 | 44 10 44 44 || 44
11 | 82 50 | 51 m 49 48 1} a9 N 45 §43 | 44 N 44 44 il 44
12 | 53 50 | 51 12 49 43 || 49 12 46 45 | 45 12 44 44 |f 44
13 | 82 51 | 1 N3 49 43 1| 49 13 47 145 | 46 13 44 44 | 44
14 | 82 51 | 52 14 43 | 48 || 49 14 45 |44 | 45 14 44 43 | 42
18 | 83 84 | §1 15 50 48 || 49 15 46 |45 | 45 18 44 43 |l 44
16 || 53 51 | 852 16 49 48 || 48 16 ‘46 |45 | 45 16 44 43 | 43
17 | 9 sa | sa 17 49 43 || 48 17 45 |44 | 44 17 |44 43 | 43
18 |[83 51 | s 18 49 47 || 48 18 46 | 43 |44 18 44 43 |43
12 |5 43 | 49 19 49 47 || 48 a9 46 |43 | 44 19 44 43 |43
20 |sa 43 | 8Q 20 43 48 { 48 20 43 | 45 | 46 20 44 42 ] a3
21 sQ 50 | SO 21 49 48 | 48 21 45 |44 | 44 .21 43 42 |42
2 19 50 | 51 22 49 48 | 48 22 46 44 | 45 122 44 43 {43
23 |5 sa | §1 23 43 43 ] 48 23 46 |44 | 45 23 45 43 144
4 19 1| §1 24 49 48 1 48 24 46 |44 || 45 24 45 43 | 44
2% |5 | s1 8 25 49 | 47 | 43 25 || 45 a4 | 4a 25 45 143 |44
28 hs*l 81 |} 81 25 44 47 | 47 26 || -45 | 43 || 44 26 4s 44 | a4
27 |5 4¢ || sa 27 48 |l 47 | 47 27 || 45 | 43 || 44 27- | 45 |l4s 44
22 sz |(so||sif 28 | a7 [laz |a7 | |28 | a5 |41 a3 | [lza |8 [|la3 fus
23 1 ||} 9 29 48 || 45 | 48 29 |} 45 |41 |]42
3 | §1 ]9 30 46 |{ 43 | 45 30 || a4 |41 14
N 45 |l 43 | 44 N es |la | &
!
Exhibit 38




THERFOGRAPH CHART SUMHARY

Banifer Sorings #1

WATER TEMPERATURES F°

Page 3

. ! [
Date | Highj Low Aean Data: | High Lowl#ean Pate |Highi[Low [Mean || |cata | High Lowlﬁgan
Lar Apr’ . May June
1979 1979 fe7e 1979
1 || 44 !|a3]] 43 1 {|as [33] 44 1 || 48 [44 |, 45 1 53 ||47 | so
2 || 43 '|43}] a3 2 {{as |43 44 2 || 48 |44 }|as 2 |54 {|s7 | 59
3 || 45 |43 44 3 ||44- | 43| 44 3 || 47 |44 }|46 3 (54 ||s7 | so
4 || 43 |43} 43 4 {{a6 43| 44 4 || a9 (43 |45 4 (34 |la7 | S0
5 1| 45 |44} o4 5 || 49 43| 44 5 || 47 | |46 . 5 |53 |47 | so
6 || 45 | 44| 44 6§ || 45 |43 44 6| a5 |14 |45 6 |52 |47 | s0
7 || a6 |43] 44 7 || a7 |43 a4 7 || 46 |44 |45 7 |30 |la7 | 49
8 | 46 | 43|l 44 8 || 45 |43| 44 8 || 47 |4 |46 8 [s2 |47 | so
g | a5 |43} 44 9 | 45 | 43| 44 9 || a7 |45 |46 3 |53 |47 | s0
10 || 45 |43 44 10 || a6 | 43| 44 10 | 48 |44 |46 | Y10 ([s53 |48 | 50
11 | a6 |43 44 11 | a6 |43} 44 1| 49 |44 |47 11 |53 |48 | 50
J2 | a6 | 43| 44 12 | 45 |43 7] 44 12 | s1 [45 |48 12 |s4 {48 | 51
13 § 45 [ 43] 44 13 | 46 | 44 | 44 13 ] 51 |45 |48 13 |54 }l48 | 51
14 | a5 | 43] 44 14 | 47 | 43 | a4 14 | 51 |45 |48 14 |[s4 47| 51
15 | 46 | 43| 44 15 | 47 | 43 | 44 15 | 52 |45 |49 15 |[s4 }47 | B
16 | 45 | 43| 44 16 | 47 | 43 | 44 16 | s1 |46 | 49 16 |[s4 47 | 53
17 | 44 | 43| 44 17 | 47 | 43| 44 17 | 51 |45 | 49 17 |[so |48 | a9
18 | 45| 43| 44 18 | 47 | 43 | 44 18 | 51 |46 |.49 18 |49 |48 | a8
12 | 45| 43| 44 19 | 46 | 43 | 44 19 | s2.|45 |49 19 |52 |48 |49
20 | 45| 43 44 20 | 49 | 43| 44 20 | 51 |45 | 49 20 |S§3 {48 |s0
21 |f 45| 43| 44 21 | 49 | 43| 44 21 | st |45 | 43 21 |[s5s |48 |95
22 45 || 43|l 44 22 | 48 | 43| 44 22 53 | 46 | 49 22 55 48 | 51
23 || a5 | 43 44 23 [l 45 | 43| 44 23 ] 53 | 47| S0 23 |56 |48 |82
24 || 48] 43| 44 26 || 45 | 43| 44 28 | 49 | 47 | 48 24 [ 55 |48 |S]
25 || 47 [} 43| 44 25 || so | 44| as 25 | 51|46 | &8 25 | s4 (49 |9
26 || 46| 43| 44 26 |{ so | 44| 4s 26 || s3 | a6 | 49 26 |56 |49 |53
27 || 44| 43|| 43 27 |} s0 | 44| 45 27 || 's2 | 47 | 49 27 |55 148 |s2
28 || 5| 43|] 44 28 || so | 44| 4s 28 || 51| 45| 48 8 |56 |49 | s3
23 44 || a3(} 44 29 49 44 ] as 29 51 | 45| 48 , 29 57 50 | S3
30 45|} 43|] 44 30 48 44 | 45 30 82 | 45| 49 | 30 58 50 | 93
31 || as|) 43|) 44 31 || s2| a7 |l s0
Exhibit 38




——donifer Sorings #1

WATER TEMPERATURES F°

Pate |High | Low Mean| [date High |Low |Mean Date| High
.

Huly Aug Sept

1979 1979 1979
1 53 50 | 51 1| 59 52 | 56 1 59
2 | so 49 | 50. 2 | 60 | s3.| se. 2| &1
3 56 49 | 53 3 60 521 55 3 59
4 56 81 | 54, 4 60 82} 5% 4 57
5 56 51| 54 | 5 60 521 55 5 59
6 56 §1 | 54 6 60 82 55 6 | 61
7 56 51 | 54 7 60 82 ] 58 7 61
8 57 51| 54 8 60 52| 55 8 | 61
9 57 51| 54 9 60 52| 55 9 61
10 56 51| 53 10 60 52| 85 10 59
11 | s6 52 | 54 11 61 | 55| 58 11 61
12 56 82 | 54 12 61 551 58 12 59
13 56 51 | 83 13 61 85| 58 13 59
14 | 57 51| 54 14 57 | s5] s6 B 61
15 58 511 54 215 59 551 57 15 61
16 58 50 | %4 16 61 85] S8 16 81
17 | 58 | s0| s5& 17 | 59 | s5] s7 17 | 61
18 59 51| %5 18- 59 551 &7 18 61
19 89 51| 95 19 59 551 §7 19 61
20 59 81| 55 20 89 55) &7 20 61
21 59 51| 55 21 59 558 57 21 61
22 | 58 51| 54 22 59 | 55)] s7 2| 61
23 89 50| 55 23 61 5§ 58 23 61
24 59 51| 55 24 57 85 58 .24 61
25 59 51 55‘ 25 61 85| 58 25 61
26 59 51| s§5° 26 61 | s5] sa 26 57
27 59 51| 55 27 89 55{ 58 27 61
28 || 60 53| s8 28 59 55| 57 28 61
29 59 52| 55 29 59 55{ 57 291 59
30 60 52| 86 30 81 571 89 30 61
1 | 8o 52| s8 31 59 57| s8

*** Readings Oiscontinued

Low Mean Date | High |Low | Mean
=
Qct
1979

57 | 58 1 61 | 55| 58
55|58 | | 2 | 59 | 55| 57
57| 58 3 59 | s5| s7
57 | 57 | 4-| 59 |.55| 57
57| 58 5 59 | 55| 57
55 | 58 6 59 | 55| 57
57 | 59 7 59 | 55| 57
55 | 58 8 59 | 57| 58
57 | 59 9 59 | 55| 57
55| 57 10 59 | 55| 57
55 | 58 11 59 | 55| s7
55 | 57 12 59 | 55| 57
55 | 57 13 59 | 85| s7.
55 | 58 14 59 | 55| 57
55 | 58 15 57 | 57| 57
55 | 58 16 57 | 57| 57
55 | 58 17 s7 | 57| s7
55 | 58 18 | -59 | s5( 57
55 | 58 19 57 | s7| s7
57| s9 20 | 57 | 57| §7
57| s9 211 )
55 | 58 22

55| s8 23

55 | 58 24

55 | s8 25

55| 56 26

55| s8 27

s5 | s8 | 28

571 58 . 23

5| 58 30

: 31

Exhibit 3B
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THERDGRAPH CHART SUFFARY

Bonifer Soring #2

WATER TEMPERATURES F°

Pate |Highl|Low [tiean Data | High|.ow|Mean Date | HighjlLow Meapp_‘ Date [High|Low %ean

Oct Nov Dec Jan

1978 1978 1978 1979
1 §3 |52 | 83 1 51 |51 §| 51 1 43 43 43
g* 3? 22 §ﬁ 2 §3 |52 | S3 2 §1 |51 8 51 2 43 43§ 43
6 55 | 54 | 54 3 53 [ 821 S3 3 51 |51 ] 51 3 43 431 43
7 | 55| 54 |5a 4 | 83 |52 53 4 | 51 |51 {5 4 |43 | 43§ 43
8 55 | 54 |54 5 53 [ 52| 83 5 51. |51 | 51 5 43 | 431 43
g | 55| 54|54 6§ | 53 |52 53 § | 51 |51 || 8 6 | 43| 43] 43
0 55 | 54 |54 7 53 | 82 | 83 7 [ 51 (49 § 50 7 43 431 43
1 55 | 54 [s4 8 53 | 52 | 53 8 49 |49 § 49 8 43 43 ] 43
12 55 | 54 |54 9| 53 |52 s3 9 | 49 |49 | 49 9- | 43 | a3] 43
13 B5 | 54 | 54 10 53 | 52 | 53 10 49 |49 | 49 10 43 431 43
14 85 | 54 |54 n §3 [ 82 ] 53 1 49 |49 | 49 11 43 431 43
18 55 | 54 |54 12 §3 | 52| 53 12 49 |49 | 49 12 43 43 ] 43
16 85 | 84 |54 13 §3 | 52 { 83 13 46 |44 | 45 13 43 431 43
17 55 | 54 |54 14 §3 | 52 | 83 14 45 |44 | 45 14 43 431 43
18 55 | 54 |54 18 53 [ 82| 53 15 45 |45 | 45 15 43 431 43
19 55 | 54 |54 16 53 | 82 | 82 16 45 |45 | 45 16 43 43 ] 43
20 | 55 | 54 |54 17| s3 | 53| 53 17 | 45 |45 | 45 17 | 43 | 43| 43
21 55 | 54 |54 18 S1 |51 ] 5 18 45 [45 ] 45 18 43 | 43| 43
22 55 | 54 |54 19 51 [ 81 | S1 ‘19 45 | 45 | 45 19 43 431 43
23 55 | 54 (54 20 51 | 851 ] 51 20 45 | 45 | 45 20 43 43 | 43
24 55 | 54 |54 21 §1 | 51| 81 21 45 |45 | 45 21 43 43 | 43
25 55 | 54 |34 22 51 | 51| 81 22 45 | 45 | 45 22 43 43 | 43
26 55 | 54 |54 23 51 | 81| §1 23 45 | 45 | 45 23 43 43 | 43
27 55 | 54 |54 24 Y -2 I - 24 45 [ 45 | 45 24 43 43 | 43
28 55 | 54 |54 25 51 [ 1] &1 25 | 45 |44 | 45 25 43 43 | 43
29 55 || 54 (54 26 51 51| 51 26 44 |44 | 44 26 43 43 | 43
30 55 |54 [s4 27 51 81 51 27 44 |44 | 44 27 43 43 | 43
31 55 [ 54 |54 28 s1 51| §1 28 44 | 44 | &4 28 43 43 1 43
29 st | s51] s1 29 44 | 44 | 44 29 | 43 43| 43
30 51 [ s1 1 91 30 44 | 43 | 43 30 43 43 ] 43
i 43 |43 | 43 31 43 431 43

!
* Thermograph installed
Exhibit 3C
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THERVOGRAPH CHART SLFMARY

Bonifer Spring #2

WATER TEMPERATURES F°

Date’ High [Low | lzan ﬂbate High Low'Mean Pate | High Low1;eap Date | High ﬂLmv&ean

F Mar’ Apr May

Lg?é 1979 1979 o7

43 | 43| 43 1| 41 J40 | 40 T !
1 45 |1 45
R ] 2| @ s | a0 2 2 || 8] &
3 431 43| 4 3| 41 40 | 40 3 3 |las [[45]] 45
| 8| 8| 4« 4| a1 4o | 40 4 " 4 (|48 || a5]| 45
5 431 43 & 51 41 7|40 | 40 5 5 ||45 |45 ]| 45
§ 31 a8y 8 6§ | 41 |40 | 40 6 6§ ({45 |[45] 45
7 3 & 8 7| &1 |40 | 40 7 7 ({45 |{es] 45
8 a1 43 4 8 | 41 {40 | 40 8 8 ({45 ||45] 45
g 431 43 &3 9 | 41 {40 | 40 9 9. |[ 45 |45 45
10 81 a1 6 0| 42 |a1 | & 10 10 [[45 [|a5 ] 45
1 31 a4 | 4 {4 | 4 1 1M {45 |45 || 45
12 ] 4y 8 12| 2 |a |48 12 12 |J45 |45 || 45
13 43 [ 43y 43 13| 42 a1 | & 13 13 145 |45 || 45
14 6 | 42| 4 14| 42 |41 | & 14 14 |45 |[45]] 45
15 @ | &)l & 15| 42 a1 | @ 15 15 {45 || 45 || 45
18 a | &l & 16 42 41 | & 16 16 {45 || 45 || 45
17 | &) & 17 42 |41 | & 17 17 |l45 |[ 45 (| 45
18 4a | 40 40 18 42 (&1 | & 18 18 {45 || 45 || 45
19 40| 40} do 19 42 |41 | & 19 - 19 (45 |[ 45 || 45
20 40 | 40 <0 201 4 {4 | & 20 20 |45 |45 ] 45
21 0 | d0ff 40 Al s s | @ 21 21 |45 |45 ] 45
22 40 | 40 ¢o 2 || 42 {41 |4 22 22 (45 | 45| 45
23 40 | 40f 40 a3 || 42 lle2 | @ 23 23 |45 |45 ] 45
24 40 | 40| 40 244 2 24 |45 |45 ]| 45
25 0 | 40| 40 2% 25 25 |45 | 45 || 45
2 10 | 40| 40 2 26 26 || 45 |45 4
27 40 40 40 27 27 27. || 45 45 45
28 s | 4ol 40 28 28 28 | 45 45 [ 45
29 29 2 [ 45 | a5 || 45
3 30 30 |[e5 |45 || 45
N 3 45 | 45 || 45

** Data gap - Thermograph malfunction
Exhibit 3C
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THERMOGRAPH CHART SUMMARY

8onifer Soring #2

WATER TEMPERATURES F°

DatefHigh jlow |Mean Date |High [Low | Mean Date |High lLow {Mean Date | High Low | Mean
Jun July Aug Sept
(979 1979 1979 1979
1] 59 89 | 59 1 1 56 56| S6 1 58 58 58
21 %9 59 | s9 2 2 56 56 ] 56 2 58 58 58
31 59 59 | 59 3 3 56 561 56 3 58 58 58
41 59 59 | 89 4 4 56 56 ] 56 4 58 58 58
5| 59 59 | 59 5 5 56 561 56 5 58 58 58
61 59 58 | 359 6 6 56 56 | 56 6 58 58 58
71 59 59 | 59 7 7 56 56| 56 7 58 58 58
8| 59 59 | 59 8 8 56 56| 56 8 58 8.1 58
91 59 59 | 59 9 9 56 56| 56 9 .58 58 58
10 59 59 | 59 10 10 56 56| 56 10 58 58 58
11] 59 59 | 59 11 11 ‘56 56 | s6 11 58 58 58
121 59 59 | 59 12 12 56 56 | Sé 12 58 58 58
13] 59 59 | 59 13 13 58 58| 58 13 58 58 58
141 59 59 | 59 14 14 58 58| 58 14 58 58 58
15| 59 59 | 59 15 15 58 58| 58 15 58 | 58.] 58
16| 59 59 | 59 16 16 58-| 58| 58 16 58 58 | 58
171 59 59 | 99 17 17 58 581 58 17 58 58 58
18} 59 59 | 59 18 18 58 58| 58 18 58 58 58
19 59 59 | 59 19 19 58 58| 58 19 58 58 58
20| 59 59 | 59 20 20 58 58| 58 20 58 58 58
211 89 59 | 59 21 21 58 58| 58 21 '} &8 58 58
221 59 59 | 59 22 22 58 58| 58 22 58 58 58 |
23} 59 59 | 39 23 23 58 581 58 23 58 58 58
24 24 24 58 58| S8 24 58 58 58
25 25 25 58 58| S8 25 58 58 58
26 26 26 58 581 58 26 58 38 58
27 27 27 58 58 | 58 27 58 58 58
28 28 28 58 581 58 28 58 58 58
29 29 29 58 58| 58 29 58 58 58
30 30 30 58 58| 58 30 58 58 58
3l 31 31 58 58] 58 31 53 58 58
|

** Data gap - Thermograph malfunction

Exhibit 3C
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THERVCGRAPH CHART SUMMARY

~Sonifer Soring #2

WATER TEMPERATURES F°

Dateg¢High {Low |[Mean Date |High |Low | Mean Date |High |Low {Meazn Date | High Low | Mean
Oct
197¢
1| 58 58 | 58
2| s8 58 | 58
3| 58 58 | 58
4| 58 58 | 58
5| 58 58 | 58
6| 58 58 | 58
7| 58 58 | 58
8| 58 58 | 58
9] 58 58 | 58.
10| 58 58 { S8
11| 58 58 | 58
12 | ¢8 58 | 58
13 ] 58 58 | S8
14| 58 58 | 58
15 | 58 58 | 58
16 | 58 58 | 58
17| 58 58 | 58
18| 58 §8 | 58
19| 58 58 | S8
20| 58 58 | 58
21*1hr*
*** Readings Oiscontinued
Exhibit 3C
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"

THERFOGRAPH CHART SLIMARY

Bonifer Sorinags #3

WATER TEMPERATURES F*°

Data | High| Low ;?'.aan Date|| High LowlMean ]t)ata HighlLow |Mear_| Date |High{lLow !r;‘.ean
et Nov ~ - Dec Jan I
1978 1978 1978 1979
4= | 46 |42 | 45 P 1 | 47 | a7 47 1 |40 |39 | 40
§ | 43 |42 | 42 2 2 | 47 | a7] 47 2 |39 |39 39
§ | a3 {42 | 42 3 3 | a7 | a7 47 3 |40 |39 39
7| e3]ez | &2 4 4 | 47 | 44 “ 45 4 |41 a0 | &
8 | a4 a3 | 43 5 5 | 4a | aaff a4 5 {41 |40 | 40
9 | a4 Ja3 | w4 § 6 | 44 | 44l 44 6§ |40 {40 | 40
10 | a4 flas | 24 7 7 |43 | 42 43 7 |39 |39 | 39
Ho| a4 J|as | 4 8 8 | 43 | 43 43 8 |39 |39 | 39
12 43 Jle2 | @2 9 9 | 44 | 48] 43 9 |40 |39 39
13 | a2 j|e2 | 42 10 10 | 45 | 44| 44 10 |41 |40 | 40
1e | 42 {laz | a2 1 1M | 45 | 3] 44 11 |40 |40 | 40
15 42 |42 | @2 12 12 43 43 43 12 | 41 40 40
15 | 43 {les | a3 13 13 | 43 | a2 43 13 |42 |40 | 41
17 a3 143 | 43 14 14 | 43 | 42 43 14 |43 |42 | 43
18 43 {143 | 43 1§ 45 |43 | 44 15 ) 43 | 42| 42 15 |42 |42 42
19 | 43 H43 | 43 16 46 | 45 | 45 16 | 43 | 42 42 16 |42 |42 | 42
20 | 43 §43 | 43 17 46 |45 | 45 17 | 44 | 43] 43 17 |43 |42 42
A A3 jl42 | 42 18 46 |44 | 45 18 | 45 | 43] 44 18 |42 a2 | 42
¢ | 42 faz | 42 19 44 |43 | 44 19 | 43 | s3] 43 19 |42 |41 | 42
23 | a2 4z | 42| | ag 43 |43 | 43 20 | 44 | 44 42 20 |43 |41 | @
24 | 42 f4z2 | 421 o 44 |43 | 43 21 | 45 | 44| 44 21 |44 |42 | 43
35 | ez g1 | 41| a9 44 |44 | 44 22 | 45 | 45| 4s 22 |44 a3 | 44
S [ o] |23 | o5 |es|es 23 | 45 | 45| 45 23 |43 ja2 | @
0 B 24 45 |45 | 45 24 | 46 | 45| 45 28 |41 a3 | 42
e 25 45 | a5 | 45 25 | 45 | 43 44 25 |43 |42 42
N 26 46 45 | 45 26 | .43 | 43| 43 26 143 |43 43
3 27 45 | 45 | 45 27 | 43 | 43] 43 27. 43 |42 43
28 46 45 | 46 28 | 43 | 42| 42 28 43 |43 43
29 47 [ 45 | 45 29 | 42 | 40| & 29 |43 |4 42
30 47 47 47 30 40 40 40 30 41 49 4Q
k] 39 39 39
)
* Thermograph installed
** Data gap - Thermograph malfunction
Exhibit 30
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THERVOGRAPH CHART SUMMARY

8onifar Springs.#3

WATER - TEMPERATURES F°

T
1
te |High Low;1aan] Pate| High|Low|Maan Jate | High |Low Mean (Date High|Low ;ean
1 1]
Fah Mar Apr May
1999 1979 [re7s 1979
9 |39 |39 5
1 1 43 42 | 42 e Yex
2 B39 ¥ 2 | 2 |a |4 2 2 | 959 (5 | &7
3 |40 ]38 |39 3| 4|4 |4 3 3| 53 |w7 | S0
4 41 140 | 40 4 42 |32 | a2 4 4 47 |46 47
5 43 |41 42 5 44 |42 | a3 5 5 45 |44 45
6§ | 43 |43 | 43 6 44 |44 | 44 6 6§ | 45 (g4 | 45
7 |43 |43 | 43 7 46 |44 | 45 7 7 |45 s | 45
8 |44 |42 |43 8 48 |43 | 44 8 8 45 144 | 45
g | |a1 | & 9 44 |43 | 43 9 9 46 (144 45
10 82 |42 | 42 10 44 |42 | 43 10 10 47 144 46
1 43 |42 | 42 1Al 47 |43 ] 45 1N 1 52 |46 | 49
12 | 43 {43 | 43 12 48 | 44 | 45 12 12 52 (147 | 49
13 | 43 }43 | 43 13 47 |47 | 47 13 13 51 {48 | S0
14 | 43 |43 | 43 14 43 | 44 | 45 14 14 53 [j49 51
15 | 43 §43 | 43 1§ 47 | 47 | 47 15 15 53 |lso0 | S
16 | 43 (43 | 43 16° 46 | 46 | 46 16 16 51 [l48 | 49
17 | 43 43 | 83 17 46 | 45 | 45 17 17 53 149 51
18 | 437143 | 43 18 45 | a5 | 45 18 18 52 {148 | 50
19 | 43 f143 | 43 19 44 | a2 | a3 19 19 51 148 | 50
20 | 43 43 | 43 20 a5 | 42 | 43 20 20 | 52 |49 | 81
21 43 43 | 43 21 45 | 42 | 44 21 21 53 fis0 | &1
22 | 43 {43 | 43 22 45 [ a3 | 44 22 22 54 51 52
23 | 43 jp3 | 43 23 46 | 38 | 4c 23 23 51§50 | S0
24 43 |43 | 43 24 42 140 | & 24 24 52 {49 51
25 | 48 |ja3 | 43 25 42 | 40 | 41 25 25 | s4 |51 | 82
26 | 4 |lea | 44| f25 | a2 |40 | ;1 26 26 |51 49 | 50
27 | 44 |43 | 43 27 42 |40 | @1 27 27 50 (48 | 49
o8 | 43 1}43 | 43 28w 28 28 49 [47 | 48
29 29 29 51 |47 | 49
30 30 30 51 |48 | 49
3 31 53 |lag 51
l . l ‘ l I - : l - ..-l|_.|._. P I, B | S
** Data gap - Thermograpfl malfunction
Exhibit 30
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THEFMORRAPH CHART SUMYRRY

Bonifer Sarings #3

. WATER TEMPERATURES F°

Page 3

DatefHigh |Low [Mean Date |High {Low | Mean Date |High |Low [Mean Date |High Low | Mean

June! July Aug Sept

1979 1979 1979 1979
1] 54 51 ] 83 1 54 54 54 1 83 | 55| 57 1 59 58 58
2| 55 51 | 83 2 56 52 54 2 60 55| 58 2 58 57 57
3] 85 §1 | 83 3 58 52 55 3 57 53| 55 3 58 57 87
41 53 51152 4 58 55 56 4 59 55| 57 4 59 57 58,
51 52 50 | st 5 58 55 56 5 58 55| 56 5 89 . | 57 58
61 S0 48 | 49 6 58 56 57 6 58 56 | 57 6 60 58 59
71 50 49 | 49 7 59 55 57 7 58 55| 57 7 59 57 58
8] 53 49 | 51 8 58 55 57 8 59 55 | 57 8 53 56 57:
91} 55 51 | 53 9 58 56 57 9 59 57 | 58 9 - 87 55 56
101 54 52 | 53 10 58 | 56 57 10 60 58 1 59 10 58 58 58
11] S5 52 | 54 11 58 56 57 11 61 571 59 11 58 58 58
12| 56 51} 53 12 58 56 57 12 61 57| 59 12 58 56 57
13} 53 50 | 51 13 55 55 55 13 57 57 | 97 13 58 56 57
14 ] 58 53 | 55 14 56 53 55 14 57 57| 57 14 57 85 56
151 38 53 | 55 15 58 55 56 15 61 58 | 59 15 §7. |55-1.696
16| 58 53 | 85 16 56 53 55 16 60 57 | s8 16 57 55 56
1771 58 53 ] 55 17 54 52 53 17 89 57| 58 17 57 56 56
18] 358 §3 | 55 18 53 51 52 18 60 58 | 59 18 57 56 57
19| 58 53 | 55 19 g5 51 53 19 59 57 | 58 19 57 56 56
20| 58 53] 55 20 55 52 54 20 60 59 | 59 20 56 54 85
21} 58 §3 | 55 21 57 53 +} 55 21 59 59 1 59 21 56 54 85
22 ] 58 52 | %6 22 58 55 56 22 60 58| 59 22 56 54 55
231 97 53 | 55 23 59 §5 57 23 58 571 58 23 55 55 55
24| 57 53 ] S5 24 59 55 57 24 59 57 | 58 24 57 55 56
25 | 59 S3 | 56 25 57 55 56 25 59 58 | 58 25 57 85 56
26| 58 54 | 56 26 56 54 55 26 59 58 | 58 26 57 56 56
271 s8 54 | 56 27 54 52 53 27 59 57 | 58 27 57 56 57
28] 59 84 | 57 28 | 54 52 53 28 59 57 | 58 28 56 55 56
29 | s8 55 | 56 29 57 53 55 29 51 59 1 80 29 56 55 55
301 55 54 | 54 0 59 | 55 57 30 59 58 1 59 30 56 54 55
31 31 58 55 56 31 60 58 | 59 31
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THERYORRAPH CHART SUMMARY

___Bonifer Sorings &3

WATER TEMPERATURES F°

DatefHigh |Low |Mean{ |Date |High JLow |Mean| |Date |High [Low |Mean] |Date |High Low | Mean

Oct

1979
11 55 84 | 55
21 53 54 | 54
3 36 84 | 55
4| s6 §5 | 56
51 57 86 | 56
6| 57 85 | 56
71 56 54 | 55
81 54 53 | 54
91 s5 54 | 85

ek Raadings Discontinued

Exhibit 3D
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THERYOGRAPH CHART SUFMARY

-Thorn Hollow Sprinns

WATER TEMPERATURES F?°

Pate | High| Low Maan Date| High|Low|Mean Date | High|Low [Hean Date | High [Low %ean
T

May June July \ug

1978 1978 1978 1978
1*| 5Q 49 | 50 1 57 |85 |36 1 66 66 || 66 1 69 | 67 || 68
2 |I'sa 439 | 50 2 58 | 56 {57 2 66 64) 65 2 68 § 67 {| 68
3 || 5Q 49 | 50 3 59 |58 | s9 3 64 62 63 3 70 167 || 69
4 | S0 49 | 50 4 60 | 59 | 59 4 62 60| &1 4 70 J70 f 70
5 150 49 | 50 5 60 | 59 | 80 s §1 60 61 5 71 1704 70
6 | SQ 49 | 50 6 60 | 60 | 60 6 83 61 62 6 2170171
-7 || 5@ 49 | 50 7 60 | 59 | &0 7 64 63] 64 7 70 | 69 | 6%
8 | 50 49 | 50 8 59 | 59 | 59 8 66 64] 65 8 70 | 69 ] 69
8 | 50 49 | 50 9 59 | 58 | 59 9 | 66 661 66 9 71170170
18 || 50 49 | 50 10 g8 | 6 ] 57 10 66 6§61 68 10 71 1691 70
1 | sa 49| 40 1 87 | 55 | 56 1 66 5] 65 1 70 { 69°] 69
12 | 49 49 | 49 12 §7 Y57 197 12 66 65] 65 12 70 | 68-] .69
13 | 49 49| 49 13 87 |56 | 57 13 66 65| &6 13 68 | 64 | 66
14 | 49 48 | 48 14 57 |56 | 57 14 68 66| 67 14 64 | 62 { 63
15 | 48 48| 48 15 57 |56 | 57 15 68 67| 67 15 64 | 64 | 64
16 | 48 48 | 48 16 | 59 | 57 | 58 16 63 65| 66 16 64 | 63 | 63
17 | 50 4381] 49 17 61 | 59 ( 60 17 64 64| 64 17 63 | 59 | &1
18 | 83 50| s2 18 61 | 61 | &1 ‘18 64 R4| 64 18 60 | 9 | 60
19 | 55 52| 54 19 66 | 64 | 65 19 64 64| 64 19 66 | 60 | 60
20 | 54 53| 54 20 64 | 64 | 64 20 | .66 64| 65 20 61 | 60 | &0
21 | 54 52| 53 ral 64 | 64 | 64 21 66 65| 66 21 61 | 60 | 60
22 | 53 51| 82 22 64 | 64 | 64 22 67 66| 67 22 60 | 60 | 80
23 | §1 50| 51 23 64 | 64 | 64 23 68 67| 67 23 60 | 58 | 59
28 | AN sa| 51 24 64 | 64 | 64 24 68 67 67 24 $9 | 59| 59
25 || 52 s¢| 51 25 64 | 62 | &3 25 | "68 6§71 67 25 59 § 58 | 959
268 || 52 52| 52 26 g2 | 61 | 62 26 68 671 67 26 §8 | 57 | S8
27 || 53 82| 83 27 64 | 62 | 83 27 68 65) 66 27 §7 || 57 | 57
28 || 53 53| s3 28 86 64 | 65 28 |. 66 64 65 28 §9 || 57 58
29 || s4 | 53| s3 29 | 66 | 66 | 66 29 | 66 | 64] 69 29 60 || 59 § 80

30 || 55 | 93| 54 30| 66 |88} 68 30 | s9 | e6f 67 30 61 || 60 | 61
3T |t 58 54| S5 N 69 67| 68 3 61 [ 59 {1 80

» i 1
* Thermograph installed
Exhibit 3E
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" THERMOGRAPH CHART SLFTARY

Thorn Hollow Soarinas

WATER TEMPERATURES F°

Page 2

Date | Hight Low Nean| lilata| High{Low|Mean Date | High|Low [Mean Date || High|Low }!ean
: l

Sept Oct Nov Oec |

1978 1978 1978 1978 |
1 59 58| 54 1] 58 54 55 1 45 |45 | 45 1 44 | 44 44
-2 58 S8 | S8 2| 54 54 54 2 45 |45 | 46 2 44 | 44 44
3 58 58| S8 31 54 53 54 3 46 |46 | 46 3 45 | 44 44
4 &0 58 | 59 4 | 53 53 53 4 46 | 48 | 46 4 46 | 43 45
§ & 60| &1 5| 83 53 83 5] 46. |45 ] 45 S 43 | 43 | 43
6 &1 84| 60 6 | 53 ] 52 52 6 45 |45 ] 45 6 43 | 42 43
7 59 58| 54 7] 52 52 52 7 46 (45 ] 45 7 4 | 39 40
. 8. | 58 56 | 57 8 | 82 52 52 8 45 |45 1 45 8 40 | 39 39
i 9 56 56 | S6 9 | s3 83 53 9 45 | 44 | 45 9 41 | 40 40
10 L1 3| ¢S5 10 | 53 53 53 10 44 | 43 | 43 10 2 | # 41
n 53 83| §3 M| 83 52 52 N 43 |42 | 42 11 44 | 42 43
12 54 83| s4 12 | 52 51 51 12 42 |42 | 42 12 .| 45 | 44 44
13 55 54 | S5 13 | 1 50 51 13 42 |42 | 42 13 45 | 43| 44
14 56 §5 | 56 14 | sQ 49 50 14 42 (42 | 42 14 42 | 42 42
15 57 | 56| 57 15 | S0 49 50 15 42 |42 | 42 15 42 | 42 42
16 57 86 | §7 16 | 51 50 51 16 42 |42 | 42 16 42 | 42 42
17 56 4| ¢S5 17 | 82 51 52 17 42 | 42 | 42 17 43 | 43 43
18 54 2| 83 18 | 52 52 52 18 42 |42 | 42 18 44 | 43 43
14 52 g2 | S2 19 | 82 82 52 19 42 | 39| 40 19 43 | 43 43
20 52 52| s2 20 | 82 52 52 20 39 | 39| 39 20 44 | 43 44
21 52 §2| 82 21 | 52 50 51 2 39 | 39| 39 21 45 | 44 44
22 53 82| s3 22 | S0 49 43 22 39 |39 39 22 44 | 44 44
23 55 853 54 23 | 49 49 49 23 39 [39] 39 23 45 | 44 44
24 56 55| 56 24 | 49 47 43 24, 39 | 39} 39 24 45 | 44 45
28 57 56| 57 25 | 47 45 46 25 | .39 | 39} 39 28 44 | 43 44
26 S8 57| S8 26 | 48 45 45|. | 26 40 | 40 | 40 26 44 | 43 44
27 58 58| S8 27 | 46 45 45 27 40 | 40 | 4q. 27 .43 | 42 43
‘R8 58 57| 58 28 | 46 48 46 28 40 |42 | & 28 42 | 42 41
29 57 56| S7 29 | 46 48 46 29 42 | 42 } 42 29 41 39 40
30 56 85 56 30 48 45 45 30 42 43 | 42 30 39 38 39

31| 45 | 45| 45
Exhibit 3E




THERFOGRAPH CHART SUMMARY

Thorn Hollow Sprinas

WATER TEMPERATURES F?

Date | High an!ﬂ&an F;ate High| Low Lean Date | High an]ﬂeaq - ||Data | High|tow %ean
]
Jan *eb Mar Apr
1979 1979 979 1979
1 38138 | 38 1 39 |38 .| 38 1 45 |44 f 44 1 52 46 | 48
2 3838 | 3§ 2 38 |38 ] 38 2 45 |44 | 44 2 52 46 || 48
3 38038 | 38 3 38 |38 | 38 3| 45 |44 § 44 3 52 46 | 48
4 38038 | 38 4 38 |38 |38 4 46 |45 ] 45 L) 52" | 46 | 48
5 38 |38 | 38 5 38 |38 | 38 5 47 |46 ] 46 5 52 46 | 48
§ 38 138 | 38 § 39 |39 139 6 43 147 | 48 § 52 46 || 48
7 38 138 | 38 7 40 | 40 | 40 7 49 |49 | 49 7 52 45 | 48
8 38 38 | 38 8 43 | 41| 42. 8 49 |47 | 48 8 52 .0 38 | 48
9 37 |37 | 37 9 45 |43 | 44 9 47 |46 | 46 9 52 46 I 48
10 37 137 | 37 10 44 |44 | 44 10 46 |46 | 46 10 §2 46 | 48
BA 37 1137 | 37 1 44 |44 | 44 1" 48 |47 | 47 n 52 45 | 48
12 38 137 | 37 12 45 | 45 | 45 12 47 |47 | 47 12 §2 46 | 48
13 38 ]38 | 38 13 45 |45 | 45 13 48 147 147 13 82 46 ] 48
14 38 38 | 38 14 46 | 46 | 48 14 48 |47 | 47 14 §2 46°] 48
18 38 138 | 38 18 45 [ 43 | 44 15 48 147 | 47 15 52 46 | 48
16 38 |38 | 38 16 44 | 43 ] 43 16 47 |46 | 46 16 52 45 | 48
17 38 138 | 38 17 44 | 44 | 44 17 46 145 | 46 17 52 46 | 48
18 38 138 | 38 18 44 | 44 | 44 18 46 |45 | 46 18 52 46 | 48
19 38 138 | 38 19 44 | 44 | 44 19 46 |45 | 486 19 52 46 | 48
120 8138 ! 38 20 44 | 43 | 44 20 47 147 | 47 20 52 46 | 48
21 39 |38 | 38 2 43. | 43 | 43 21 48 147 | 47 21 52 46 | 48
122 39 139 | 39 22 44 | 43 | 44 22> 22 52 46 | 48
23 39 |39 | 39 23 45 | 44 | 44 23 23 52 46 | 48
24 40 |39 §39 24 45 | 45 | 48 24 24 52 46 | 48
28 38 138 |38 25 45 | 45 | 45 25 25 52 46 | 48
26 38 |38 |38 26 46 | 45 | a5 26 26 52 46 | 48
27 39 139 |39 27 46 | 45 | 45 27. 27 52 45 | 48
28 39139 |39 28 45 45 | 45 28 28 52 45 | 48
29 39 |39 39 29 29 52 46 | 48
30 39 f3g |32 30 30" 52 | 48 | 28
K 3939 |39 3
s 1 1
*:: PData gap.~ Thermograph malfunction
Readings discontinued Exhibit 3E
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CLIMATOLOGICAL DATA

(NORMAL )
MONTH TEMPERATURE PRECIPITATION WIND
ER A N Y ol I o i
Jan. 38.6 25.3 32.0 1.60 41.6 8.5 SE
Feb. 46.5 31.3 38.9 1.07 15.8 8.9 SE
Mar. 53.2 34.3 43.8 1.00 4.9 10.0 W
Apr. 61.9 39.8 50.9 1.01 1.9 10.6 W
May 70.4 46.5 58.5 1.24 T 10.2 W
June 78.3 52.8 65.6 1.01 0.0 10.5 W
July 88.2 | 58.8 73.5 0.26 0.0 9.6 W N
Aug. 85.5 57.5 71.5 0.34 0.0 9.2 SE
Sept. 56.9 51.1 64.0 0.64 0.0 9.0 SE
Oct. 63.4 41.8 52.6 1.1 3.2 8.1 SE
Nov. 48.9 33.8 41.4 1.50 9.2 8 SE
Dec. 41.8 29.6 35.7 1.53 12.6 8.5 | SE
Annual 62.8 41.9 52.4 12.31 41.6 9.3 | SE
"AVERAGE RELATIVE HUMIDITY
Time:
0400 70
1000 55
1600 48
2200 63
Station: Pendleton, Oregon
Exhibit 4
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CLIMATOLOGICAL DATA

Page 2

. (EXTREMES)
MONTH| TEMPERATURE  |PRECIPITATION WIND
Daily Daily . Max. Min. Max.
Max. Min. Monthly | Monthly (Monthly Speed Direction
Jan, 68 -22 3.92 0.21___ 49 270 ]
Feb. 68 18 | .03 |0.07 A B ]
Mar. 79 10 2.31 0.24 63 290
[ hpr, 89 18 2.45 | 0.01 77 270
May 99 25 :: 3.02 0.03 ‘8 <70,
June 108 36 AL 0.12 62 290
July 110° 42 126 | T 46 280
| Aug. 113 ol {1 1.60 | 0.00 40 270
Sept. 102 30 2.3 |1 47 270
Oct. 86 11 1l 279 looa | 490 | 250
Nov. 74 -6 1 378 0,04 | & 270
Dec. 67 -13 § 4.68 027 | __ 63 290
Annual 113 -22 4.68 0.00 77 L 270
RELATIVE HUMIDITY
Time: High Low
0400 81 53
1000 77 33
1600 78 22
2200 80 37
Station: Pendleton, Oregon
Exhibit 4
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UNI TED STATES GOVERNVENT FI SH AND W LDLI FE SERVI CE

Memorandum

TO

SUBJECT: |and Status for Feasibility s

F Toee
. T Joven

- PORTRAND, OREGON
A §

" | {rot

: Engi neering Program Manager 1 @ATE: February 20 1980

Fish and WIldlife Service
Portland, Oregon

A mRoaN r“,5,91*."‘,‘£'."—--I}.A—01‘e on
Senior Staff Realty Officer F mowes | ISTRRR_ g onosed Umati || a

WAGNER
_-sish Hat chery

ROTHROCK

Proposed Fish Hatcheries at unatitidacy
I ndi an Reservation

This is in reference to your meno of January 24, 1980, wherein you re-
quested an evaluation of land ownership for two possible hatchery sites
within the Umtilla Indian Reservation. The areas requested are |ocated
inT, 2N, R 36 E W M, Section 6, for the Bonifer Springs site;

and in T. 2 N, R 34 E, Section 7, for the Mnthorn Springs site. The
Umatilla County Tax Assessor's Ofice supplied us with the follow ng in-

formation.

Bonifer Springs site

Tax Lot 500: U S Dept. of the Interior
Bureau of Indian Affairs

Tax Lot 600: WIlliam C & Rosalie Tubbs
252 Paul sen Bui | di ng
Spokane, Washington 99200

Tax Lot 700: Carence G & Lois Tubbs
Adans, Oregon
Tax Lot 800: Robert M & Darlene Z Hoskins
Tax Lot 900: F. Hubert Mngle & Rosemary S. @ adow,

"1717 S. W Park Ave./Apt. #l 005
Portland, Oregon 97201

Tax Lot 1000: Carence G & Lois Tubbs
Adans, Oregon
Tax Lot 1100: U S. Dept. of the Interior

Bureau of Indian Affairs

Mnthorn Spring site

Tax Lot 2800: U S. Departnent of the Interior
Bureau of Indian Affairs

EXHBIT 5
Page 1



Page 2

Tax Lots 3000 Esther K Tenple
and 3100: 417 N W 9th
Pendl eton, Oregon 97801
Tax Lot 3101: Lydi a Kaye
C/ O Esther K Tenple
417 N. W 9th

Pendl eton, Oregon 97801

Tax Lot 3200: Cinton C. and Katherine Case

Route 1, Box 180-A
Pendl eton, Oregon 97801

Attached are copies of partial tax plats with the preceedi ng ownerships

marked upon them  Also attached is a Land |Index, supplied by the Bureau
of Indian Affairs @A), which lists the individuals for whomthe Bl A

lands are held in trust.

Judging from your Drawing No. |F-MSC-248-10, it would appear that the
Boni fer Springs site lies within Tax Lot 900, owned by F. Hubert Mngle

and Rosemary S, dadow, Your drawing, NO. |F-MSC 249-1.0, places the
M nthorn site upon BIA | ands.

If you have any further questions about any of this, please call Ceoffrey
Haskett, extension 6205.

~— //
Ve T e
/.” ;/)) M ¢//”" C
: Larry C Coe
Encl osur es
GHaskett: dls

EXHBIT 5
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SPANNING BETWEEN GUIDES NOT USED FOR FLASHBOARDS, ASNOTED, E= EL. 7.0 —. ey EL.14.5 BN BN
FOR FULL HEIGHT OF GUIDES PLUS 2 SPARE PANELS MIN. == o-0" s

WIDTH OF 2/~0"

Il
e
N
Q
g

ﬁ,r'].__._.————— - —*I . EL.ILS)

LI T I Y
i@ (] oy —
4-0 I [ e |
i | ] 9
-6" o l2vo 30'_o" r- —t- EL. 145 i _~_ U ]
—— "*'I" j;‘; e T T T T T L—‘\) é 10" DIA STL. -~ pi {STEK] éj T
.ﬁ .ﬁ B e L e \ ‘ ©* PVC. WATER - ‘
NIZAS ~\ln L . i N>t | STOP(TYR) &g ldr] e MIN-
% : iN F2 6" MAX. TYP ALL f ALUMINUN~_  H F- 2RIk - i
o N\ BUTTERFLY i GRATING ™. | 0" SO ELL— 17 ‘g 1
\ 5 N VALVES I &'-3' LONg u STEEL 5
f i - EL. 1. ‘
= H i —EL.ILS DETAIL

&/ : Bz é é e
. 1 \ . H . i |
01 _— 3 T “F‘.J 49 _“‘;‘ol }

9 Nk 8" 15" DIA. PIPE
= s 4 - " LE. 5.0 |
L SIMILAR *
SECTION /AN DETAIL ‘ ‘
i/4"=1'-0O" &g/ ya'= -0 &/ 1
|
—”i!vmon _DA“ DESCRIPTION L
UMATILLA INDIAN RESERVATION HOLDING/

MINTHORN SPRINGS HATCHERY SPAWNING FACILITY
awe | ew "JUN 80" IF - MISC- 249 -4.0

s 4 oe 8

RN | R



s u 78]
- 1’'~o" . a: Xg
4'- " t o0
- als p= FIPE SIZE VARIES
e 8°LIA PYC IYF A z
FLEXIELE FLEXELE
“OURLING COUPLING TYF
\ 2-0* ) —15" SLIDE GATE.
ETLIAPYC ?'N'z'r.é.'.' 8" Die ILTYP ol
: ~jz
I e NOTES:
o T TS e R e 9 I ALL WALLS SHALL BE ©&"
i simln L THICK,
i E- 1200 EL2OO o W} - A 2 ALUMINUM GRATING W/BEARING
1t BARS SPANING AS NOTED
1 == OVER ALL TOP OPENINGS.
) . &+ SLIDE. GATE - - LE.12.30 1S DIA. STL
15" DIA, STL. ) 1.E. 12.00
LE. 14.20 [ ) a E.12.
. SN . 5
_____ - & Al —t [
/I L 4 _._A,é_é..,'v— . e-el V4 ]'\ li
ﬁ 4 ‘a
CAFPED 8"DIA ‘\[ i ‘ " DIA. STL.
L LE 1230 ) N TN LE. 1230 5 )
z ] L o L 8'DIA PVC. | d -
J = AR ! gll [, ol T~ FERBE P o j /, . 7
3. = Tt e GRe 2| 2 iy -
reRM j bl 127 DA STL. EL.le2 W //'/1 ; e 6
4 EA. 8 WA AN - ™ IE. |2 OO0 . T g ! -
¢ 520 tanac enres (UM =1 4+ EA- ST PIPE TEES ™ =T/ \
| -FLEXIBLE COUPLING 2/-0 FROM CENTER TO WALL EDGE. Ny STL. PIPE PVC FIFE
~12t VAL PYC. ¥
i NOTE: | ALL REEAR IS =4 SPACED
\ EQUALLY FOK NUMBER SHOWN
PLAN VIEW ~ DRAIN CONTROL STRUCTURE B | Q
Voi= O x 2 ALL WALLS & SIARS 6" THICK.
ELEVATION SECTION
OUTLET STRUCTURE ~ TYPICAL /1
Var= -0t w
2" SQUARE- OPERATING NUT.
- ALUM.
@ (B 9@
\34/ TYP) \3Je/ \a[e/
_}_!T_EL 18.50

T T L =t =F—G" MAX. TYP. ALL SLIDE GATES.
B m? /—ALL WALLS: VERTICLE *4C 12"

- O.C. AND HORIZONTAL *4 @& O.C.
CENTERED IN WALLS,

REMOVEARLE. - L
8" DIA. PVC.
STAND PIPE
4 REQD.
% U | O" SLUMP GROUT
z | - 12" DIA. PIPE.
o [ LE. I2.00
9 -
OB KV
It Q—J' :: |
pd ol 8
I U A — b
& i ]
T - o NOTE:
-4 WATER STOPS ALL FLOOR
‘51 TO WALL AND WALL TO
= WALL JOINTS.

SECTION .
I/2"=|'-0"

_ﬂ DATE DESCRIPTION s
i UMATILLA INDIAN RESERVATION WATER CONTROL
' MINTHORN SPRINGS HAT CHERY STRUCTURE
e ™™ aw |JUNgo " IF-MISC-249-5.0

| s S or 8




z-4"

1C SPACES G 4

APPRO
5 52"

1“(TYP
~“&

s b r——
b = l

T - 516" KOUND HEAD BOLTS W/

! 2" C.C.

5/16" CSK BOLTS

X. 9" O.C.

- T4 MESH #|2 WIRE SCREEN

n

¥

E-X43
3-8

I
|
] WASHERS SPACED APPROX.
|
|

BRI
5/10" COK BOLTS @ 4'O~C.\'

e

CTYP
il

i

|

I

\ |

|

|

PLAN OF SC(REEN
"= 1-0" (2 SCREENS KEQD. FOR SPRIN
INTAKE. STRUCTURE.)

1
!

PES A v fan o ~~.\.vx_»! o RN
<

&

_—— BAR 1¥%4x V4 GALY
14

- =

SECTION
3=1-0"

A
3

.~ 5/10" BOLTS AND WASHERS

ia vV _l »
F . v
N g? H
VV‘;" ~ L 134 x | 3)4 £ 1/4 /

— e e GALV.

N S - k=L e
SECTION B\
3= p-0* \ele/

\
T
! - 9 %
% \
Tald- \—ALUMINUM BAR GRATING

RYERSON NO. 19-AP-4
W/ li/2. x 3/ BEARING BARS,

A1
kua/q x |34 x 1/4 GALY. W/
/4" ¢ x 3* MIN ANCHOR STUDS
2'-0" o.C.

DETAIL Eia
/2 SCALE

/—-F{ 13/4 x | /4 x /4 GALNV.

T\
e

¥ R
- e
A :

—— L 13/4 x |3/4 x /4 GALV.

DETAIL. .
V2 SCALE ¢/

24" O.D. x 16" 1.D. x 1/4" -

DETAIL~ FLASHBOARD CUIDE ( éa
li/a" = -0 !

THICK RING,. M
V2R CORNERS | |a
i a - 1" DIA. PIPE
R
TAP FOR
i Y2 BOLTS
f
4
._-g:vég-e i /_x‘_;‘a"/.;a A 2V2 x4 GALY. V319,047 ROLTS & 23" DIA. PIPE FLANGE
< 2'-0" O.C. ! . [.__ I"x /4" FB. @ 2°O.C.
WELDED TO RING.
DETAIL ‘Q
7= '-0" \{¢/
154
‘AA Q.
l = .
I AT -
(YR (TYP)
*:‘x g
| e
it
'
/\/ LR}
tr
I i
L)
e T e
S 5 —
[ Jﬁ
a0 )
' & R /& COLD FORMED |
=[| = i GALV. AFTER FAB. / :
T Sk TEG STOPLOGS e
u (FLASHBUARDS)
i ; —
#4 REBAR \k 2 |
uf
= 3 ' DETAIL~ FLASHBOARD GUIDE /@Y
;’:JX,F' ul 12"> 1-0" K32
0
ot R == e e = [
5 SH.| STRUCTURE | LENGTH [ NO. REQD:] |
4 SPRING 5-0" I PAIR |
5la u INTAKE. !
1S " SPAWNING| 5-C GPAIRT |
B i Q FACILITY 4-0" 2PAIR ||
2- 6" | PAR | !
- o =l = +BEND ANCHOR BARS 90° TO MAINTAIN
e ¥ CLEAR FOR. FLUSH CHANNEL LEG, |
@J,t INSTALLATION OF | PAIR. ONLY. .

|
T

“uvision |7 dan sssce

I N4

UMATILLA INDIAN RESERVATION
MINTHORN SPRINGS HATCHERY

MISC. METALS

DEMGMED DRAWN DATE
JLC BW l JUN 80

owe.
3

IF- MISC-249-6.0

sues_6_or 8




Y | |
B L ™ N SR A N
a1 8 | D E F G H | J 1
1 1 : 1" ;
i -
| ! i -
: 200" MIN - | @ S LixlxVs |
- ‘ ,
—- i)
[ P .
G 2 o :
I \ s LZxe%jxl”‘-ﬁl /’. —‘..l Lanzasa s, -I //. ! ¥
NS | R a1y i
_ g B |
CHAIN LINK FENCING 2, - d || 20 o x e ! . }
v . i S WALLVINYL I
; @- 3" | -3 | < g || TUBE ALL I j
| I | | - @ ARGUND CEMENT| | |
e o %_ T ' | TR 1 !
! A= IS LTS i e 1 - | . =" ,
e . r NUEES o N % - 9 HATCHING -~ s Ee.s s =
i ! T \ Z:r?rap) T8/ | [2oLi 20 L ;RSUGH R l 5ax¥axys SQTUBE - ~ Lixixv/e /4 <34 x Y8 SQ TUEE -
l | | |EL 1S ED ELISSE 2"MIN. \ T 2 — (OFL FOR B © EACH
— | I NG PIPE. SIZE. (D Neg ﬁ E . CORNER.
? 7 )
' | ! ' 4" RISER FLUSH R >le b . PLAN ELEVATION
| W/ FLOOR. T ‘ .
: : | ! l / Lp iL_] 2" BALL VALVE ! DETAIL~ EGG FRAME HOLDER
3 i | i V7o t Lld SINGLE ENTRY . I lv2"=1-0" U5 REQ
i [ DRY FEED ; : -~ SIMS FIBERGLASS . |
i ] 1 ayey | b HATCHING TROUGHS. o
; | STORAGE o | NOM. 0.D, 1-8* x 160" @ 2*DiA. 7
| | ] | { MODEL FITT-1e8. -
—_ ' f o I 4" 90°ELL. Yaeer REDUCER 15 et
: ! | S0C. x THREAD 34xYaxye SR TUBE -
T - ) |
| : . - 4" DIA. TEE. N U '1 2 t
4 ; | | N u?P\- HEADER. SYMMETRICAL | %ﬁ— wle |
'; | | 4 D 2 4" DIA.PIPE ABOUT RISER &. i : Si e ]
‘ ! — ¢ Lo RING PLUNGER &
i I : — — 3 | F aZMAgTER—G ‘1‘
—_— : ! ? My 2 —HTE | g % CARR*Z12GA12 ‘
z | i e rme = S e L < N (4 REQD PER ] l
5 ’ > J\ EL 162 A g ¢ P FRAME). s
; - 2 I i
Q L [t B L . DETAIL. DEAIL | { L-3/4 x 3/4 x/8 SQ. TUBE. 1"
5 ® H 5 2= LO" —acor = -
< r . - f I /4= 1=0 - NYLON MESH EQUIV.
I ( ® i TO *7 MESH & 20 GA. m
88mm) W0 % OPEN AlL~ TOP FRAME
| @* CONC. FLOOR 102 (102 OVERHEAD | i 6—% ELIBL . | G DVEII,' L i rean per [T
— ﬁ : FINISH P B 182 POOR.. h ! /}' EL18= TOF OF PIPE § 1 DETAIL~ EGG ERAME. /50 T Lo R REMove™
| i =~ _ — _ N | i ABLE)
| : | WA MAX. WS, EL. 182 i $ i War =0 (is PEX KOLDER NIiZ
| A _ i
| v .~ ALL STUDS UNFINISHED ||| 222PE | . . : = X ‘
6 | THIS SIDE. @ : 0' FLOOR EL. 102 FLOOR EL.I5Z — ™~ EL.I152 |
| o, < 22 x 68 xi%/e ® ! e T -
Yo H.M. DOOR ' = | F——TATERIAL ek miDER
l [ \L“_‘_ N S e T | DETAIL. { 3/4 x 3/4 xV/® _?9 E_F_Iy
— : Hr i | at=1-0" L IxIxVe GlelFT
' i L 2x2 V4 Y2 LFT
| FUTURE FREEZER | R ! ; L 2x2xva | YelLFl
‘ Il (FOOD STORAGE) ! el on | | SOFT NEOPRENE TUBE. | 5Y2LFT
! h ! B ! i NYLON IMESH 26 5F
7 | ;: @ 210" GOOOIb CAR ! 1 1 Deés MMETRICAL ABOUT 5 L
I L. i & JOISTS T RER af e AEoY : NOTE: ALL SHAPES SHALL BE
I == f{n odc ® RISER G FOR 2 FONDS- N - ZTENTR: | | FIBERGLASS, RESIN WELD ALL JOINTS,
| -C 12x12° TEE N -| &' DA PIPE "
RESTROOM \ _ ‘
— ! CAP END FOR -~ o et 8 ! | e MATERIALS PER HOLDER
SINGLE. POND 1 ! Al = D - cmme i o . i
: UNDER FLOOR ROUGH T~— WINDOW 5% x 42 {“ o SorELL < 1 3 DxA.HOLt..T(flsuA =T TYPE =ie R ‘
IN ONLY FOR PLUMBING 4 b ! !
(nFIXTURES AND VENT. & ' Z I 'l'l\@ W
8 i . \ 6" FLANGES : Wy, | ] u!
T WINDOW 3% 42 WINDOW 4% x 42 12" DIA. RISER j G WAPER BUTTERFLY VALVE K 1 N L
2 A X4 ) TX4= " DA i " o " =10 <t . .
CHAIN LINK FENCING - o | OBSCURE GLAZE N G* NIPPLES ol 5 ! 12 DINTYEE. Sio 55T PEKE > --s/saig
n - — - |2*x &* REDUCER 1| S ’ e SCREEN 18& A
: “ b — 4 Dia. cAST IRON DRAIN A | b PEKFORATION % % bl
1 L. —E 72 - T FIBERGLASS REARING IND~ W PATTERN'A’ - xex
// \\ g 8-2"¢ DYNA 7 247 PIA. EQUAL. TO CHEIPROOF " /@ \ OR B .
NOTES: I CREW ROOM AND RESTROCM / \ | | {BoLTS EQ. \ CORP, MOPEL R-24/5 |
TO HAVE Y2" W.P. GYPSUM { s« -] - 500 GAL. SEPTIC TANK (FUTURE) | SPACED. — /1 8.600°0.D 18 GA. 55T B
9 BOARD CEILINGS,B-0" HIGH. \ J . N \ \ 24 RN\ ! DETAIL
N_ 7 = E 17 | ) T e ~ < d = il - - B'DIA.PVC ELBOW T
2. 2x4 STUD WALL va* W.R " -~ . : 3 e o Biap % AND DRAIN. T 1-0
GYPSUM BD FINISH (REWROO S « ope N : ~26'DIA, . SLAB~ . N |
& KESTROOM SIDES ONLY. ¥ & DA, CAST IRON DRAIN (FUTURED 18" 90" BLL W | e s, atias el ‘ |
— 3 NO PAINTING, TAPING OR SPACKLING 1 U 8 & = =\ .'_._f P [\ —\ |
REQD ON GYPSUM BD. SURFACES. — # - y!\i;fqé ‘[ =4@ 12" 0.C. EACHAY - BLOCK QUT FOR
) 15, DRAIN PIPE.
b i S i & EAERS PLAN~ HATCHERY BUILDING A - f —
10 V4l =1~ 15° % 12" SADDLE. TEE OR STD TEE. W/REJCER i arvision oare “““'-'I:;ATCHERY 5565 a
5. WINDOWS ALUM. HORIZ 3SLIDING PUAL- _~ D 8 { UMATILLA INDIAN RESERVATION .
Gaze. DETALL~ POND SUPPLY HEAPER AND DRAN @ | MINTHORN SPRINGS HATCHERY DETAILS
- " R A Dwg
6. BLDG EAVE. HEIGHT 12° MIN. ; e T ew [S0nso =" iF - MiSC-249-7.0

suEr__{__or 8



PERFORATED PLATE-‘\ é;

va'

ROTTOM a _
\&[8/
’

e

ha
-

1v4” ATve" it

eo "

PLAN ~ HATCHING BASKET
Jy22=]’-O" 10 REQD PER TROUGH

20"
- 17Y2" 1/4* TYR
I
9
N -
~
> 7 0
[ ot/2" AL e
. | }
SECTION /B
|24 -0 qg
U 4 U
: - INSIDE OF BASKET
B B g PERFORATIONZ
! ' OUTSIDE. OF BASKET
h U A INSTALL SO THAT ROUNDED EDGES
i ARE TO THE OUTSIDE.
ve' |
, ie

DETAIL ~ PERFORATION PLATE BOTTOM /\
N.T.S.

NOTE | ALL PATTERN A’ SLOTS HORIZONTAL
2 FURNISH | ONLY PATTERN A 12"DIA 22 GA DRAIN SCREEN

Yol 14 7/g*
LS IO A A—

IZ ¥/"

— Ly

I__
L4t MAX,

~— BASKET (1)
HANDLE \g[8/

SECTION qﬁ

/2= -0"

NOTES: |
SST.

SIDES AND BOTTOM 1B GA. TYPE 36

2 CONTINUOUS WELD ALL JOINTS
FiNiSH ALL WELDS SMOOTH.

i_.‘_'lm"
==

o
/32

/8" DIA. SST ROD

DETAIL~ PERFORATION PATTERN ‘B! / 4\

N.T.S.

NOTE: FURNISH | FATTERN'B' PER
POND

PERFORA;D —

*
p

PATTERN AL .. __ wn

[ BOTTOM

| “eyat

'

Qs MlN ON 36 DIt RISER
147 M!N DN4Z ORLARGER

Azcaoz
clRC, PIPE STUB

RISER DlA -

EXPANDED METAL
WALK WAV (14 GAUGE

27 GHANNEL DEPT GRIP
STRUT OR EQU

£:
NORRECT WATER-TIGHT-
INSTALLATION

Lax3x%

BARYf X O —m

HALF CIRCLE
CULVERT

223
E_’Z,s/ﬂ —R(-

FLASHBDARD R
GUIDE TY

A DA

\\

] |

FLASH BOARD GUIDE %
FOLL HEIGHT & &
ACROSS BOTTOM
L2Zx2xY
BRACE
L BRACE TOP — >
€ MID POIN T.CMD PONT %
B WL e
RISERS UN
: DETAIL /2
N.T.S

g STEEL
PLATE BOTTOM

PLAN. EL EVATION~ FLASHBOARD RISER
N.T.S.

EXCESS EXCAYATED
MATERIAL.

TYPICAL SETTLING POND PROFILE
N.T.S.

GRAVEL. SURFACING

EXISTING GRADE.

BASE COARSE

TYPICAL SURFACING PROFILE
N.T.S.

NOTE : A FORMED A;Bm

CHANNEL MAY BE
STITUTED FOR

WELDED FLASH A
GUIDE SH OWN ABB%\'!?

FURNISH 3x& TEG WESTERN RED
CEDAR. FLASHROARDS FOR FULL.
HEIGHT OF QUIDE..

EXISTING GRADE

, DETA“-“’ TROUGH SCREEN [~ . MVIDION BATE RESCRIPTION
DETAIL~ PERFQRATION PATTERN ‘A’ /5 e elOT — 78/ :[ OMATILL A INDITAN RESERVATION MISC. STRUCTURES a
N.T.5. NI FLENISH 2 PER TROUSH. FAR. . | MINTHORN_SPRINGS HATCHERY  DETAILS
FROM 22 GA- TYPE 316 2ST. | oLe " aw [oUn 80 = IF-MISC-249-80

s 8 o 8




e

pd

FLOW
BONIFER SPRING #3

A
X s
<0 h’() g A
<« 7 <
QU ¢ re
-
qu\bu\; (/\,\? MARSH AREA {ROVE OF PINE TReES
3 0
oo JBEMOVE EXiST'D s
« (‘(( = T »
Y CORRALS ~— A
: 34 A —~
32 e
L. -
P N6
e (, \\ PAF"V-‘MM
A -
K- ROCK BORROW AREA . /T‘TQ BE REMONE
) P> . v
° AR
POMD> * . o % c_& ( - . A
33 b S1 “d) X) - i
RSN

< ~
w N (Flow
“% | Bom/FEQspEqu’l/,
P -
| ‘ BG4, ——=
3 | - Z
£
3 L
Ly )
F Ty st
2 30'L0NL1 P .
- /
DRAIL] WITH APPROX . /
\ I OF CovER A
\ ALE.3I | o
YELE 201 v
\/

FUTURE 4 -BAY FI3H RACK
W/WOOD FISH TRAP (NI C) ~e
15

—3 —
Tt —

— —
A RuTURE FILL $ 4RADE FOR 12 FT

——

WIDE TRAP ACCESS ROAD(N4.C)

SITE TOPOLRAPHY

SCALE "« 50!
(FROM SURVEY MARCH 22,1979)

A

; HEAD - SPRIHLE® D

BELllus APPROX. 1000 FEET £

SE OF SITE @ BARE
OF HitL

\ NEW 158 PIPE 850 FT

FEOM ELL AT WATEER CONTROL

STRUCTURE TO SPRING #3
e
By

HEAD - 2Pkt | < |

Bl APPROX Y NI
—+r—"SE OF SITE NEAR BASE

OF RAILR™AD FILL

OQ .
I

NEW 8"# PIPE - 1750 FT.
FROM RISER AT WATER.
CONTROL STRUCTURE TO
S.PRINLI 1

HOTE: 2OME NEW CONSTRUCTICH] ITEMS
SHOWN W/DASHED LINES FOR-

CRIENTATION PURPOSE.
NO. 2 FOR ALL NEW CONSTRUCTICN

REQUIRED,

]
LE &

RS

g

T

TEEY

o

0
#

T

ST

¢+ ALTERNATE A(CCESS, UNIMPROVED

EXHIBIT 6B

THIS DRAWING IS AN APPROXINATELY 1/2 SIZE
REDUCTION OF THE WORKING DRAWING AND INDICATED
SCALES MUST BE ADJUSTEDACCORDINGLY. SEE SPECS
FOR AVAILABILITY OR FULL SIJE PRINTS.

REVISION oATE BESCRIPTION s
UMATILLA INDIAN RESERVATION

BONIFER_SPRINGS HATCHERY SITE __MAPS

DESIGNED

JLC lm“ DWH ln§;|9ao|:;°IF—MISC—248—I.0
Q

sner_ ! o @



\ -

/-\;UUTLET 57EUCTURE@ TYFICAL.
& AL 16 423 .
. E. Q182

T TINpE 20 STA 10490
A . — 15" E  0+42
AN ,___415“95 AR \ 15*$ DRAIN 4 R S . QRAVEL SURFACING TO
/’ ™~ S f IN m w HOLDING / SPAWNING i E O+55 N MEET EXISTING 4RADE @ 4ATE.
y , | BEMOVE | w FACIB{T 20FT STA 11+83 STA.1Z+14 B
~ e 2 ¥ + % - "
/ / o ‘; ':‘; D;A :*:(; {“-‘”STéi HOSE & PUASE i WIDTH 4ATE | HATCHERY BUILDING E 0+375 | E. O+4k J
S | ' oo 30"~ 48 : . ) —
TOR | ~ISBUTERFLY VAWE |  PUASE 2 ‘ ‘/\\/‘
VIITOR ] =~y STA 1143 . A\//\
PARIING [ — STA{ 1+ 92 o
Y > 1
< v X
3 FT WIDTH 4ATE L 4 380 \/“/ 15" # SUPPLY(STEEL)
s ®z70 1+ 41 N 12 FTOWIDTH 4ATE
&+00 : . 10+00 H+34¢  1i+48 . 13+00
P [ - f —_— = 4 : - J e —— P
BASE  LINE et ' r I _ 1 7 e k,,\’ BASE LINE
¢ Cp = ! I~ by e
/ - . 3_ ’\,,\I 8" # SUPRLY
- HOTE:D LOWER EYISTING 3G"CMP / . \ | i TRo ”<«
POND DRAIN 15 FT. ALOWS EMTIRE / 35 . . 3 ) : T ] VATER conTROL ~i_, .
20 FT. LENGTH § INSTALL NEW esao 2"\ R=MIN 50' R=MIN.40' N - \ 4 J j ? ) | | STRUCTURE \,\”\
FLASHBOARD RISER., 48" RISER DIA. ~ 51 y : I ~;'k._lzn¢z,ﬁ ‘ b |
¢ G-O" RISER HEIGHT. STA9+ 24 STA 9+9%8 ' ‘/i—-IB”;‘ OVERFLOW DRAIN
) ) 390 W O+40 woo-% - _ ) | e
O C ~ -+ ¥
. S\, , OQUTLET STRUCTURE —— 4% - : I N ¢
T~ ' ' STA. 10+14 S o s
e 2 T~ W O+485S X : ’ o ‘
: - Tt —— LE.32.0 S oo . }( i
_\\\N__s ! - ~ . h T ' |
EXSTING A 5 T~ y C L ' r
POND - ) ® SETLMG Y S : : !
2 oMb . 2 M - YoY !
SEE MOTE *1 W O+82 (_ > @
————— 31 STA |1 +O .
\— —————
x4 ¥ oo T o e
2- 48"4 FLASHBOARD RISERS 3 ) S 2o .
G'-0" PISER HELHT ~BOTIOM @ Ev. 300 ' : ‘
[ e e g -] e e e
L [ I
R= M 40" 8 475 ———>2"STA.8+20 - ¢ RAILWAY DOUBLE TRACKS
L o T — i i
| TR i G UTT S R=MUIN.& 1 A LU
. L. TV YT T - T T T T
{ [ L. R EXISTING RAILROAD SERVICE ROAD
o et g pm——— - - Tmos e s sTmT s s e e o - St
C cousTRUCTION AT RER. CROZSING
BY UNION PACIFIC @ TRIBAL EXPENSE
OTES . ELAU L&qgug
L t
1 ENTIRE POND BOTTOM MAY BE ENCAVATED 20 A PHASE I WATER SUPPLY PIPING PVC EXCEFT AS NOTED
TO EL. 0.0 FOR ACCESS ROAD FiLL. SLOPE. Ip4F-l-  PHASE 2 WATER SUPPLY PIPING PVC EXCEPT AS NOTED
D & L TO z HORIZONT, M ‘
? FOMD SIDES 1 VERTICAL TO 2 AL ——5— PHASE I DRAN PIPING PVC EXCEPT AS NOTED
REARING PONDS BQTTOM EL-. 3¢.2. ~peey PHASE 2 DRAIN PIPING PVC EXCEPT AS NOTED
i 4RAVELED AREA |
| e —— T i . '
- —e———  FENCING -~ CFT HIGHCRAIN LINK " 7=
o W/ 3 STRAND BARBED WIRE TOP :
PURE PHASE 2.
. T Woral
- . o CBLE\‘\ ¥
S
\\_—/- ° - /
TG | Tamvision sATE SESCRIPTION
-~ LéM:g:;LA UMATILLA INDIAN RESERVATION
BONIFER SPRINGS HATCHERY PLOT PLAN
JLe "UOWH . |e/iosofm IF-MISC-248-2.0




N ' @ % % @ SIMILAR \
) EXISTING GRADE ?

FLASHBOARDS J _//

- NEW FINISH &RADE

JITTTE T ] ‘ ;

L ..~ . oawen suer.eime: . ol M DEPTN. ] e | -
UPSTREAM ELEVATION sﬁ@ e o |
w f—ed |
§=10 — A T~ _ 3 i =4 @ I2"EW. TYP
—N—— ~-RIPRAP CHANNEL BOTTOM — | SCREENS e |
o O s01-0n oo AND &IDE SLOPE TO 3 fa, Lo s F S/
= - T S e t—-r- ™ ABOVE SiLL ELEVM. WITH A ks L7 = 7
2-0" 1 g-o" o ye 39 Lot I 5 MIN. DEPTH OF %' . a - F] /
10 HATCHERY MAX. “"‘ PN e Sl
WATER CONTROL I - - i /
STRUCTURE l 5 DIA STL A | A/
. F
15" DIA STL., : ) ‘ 1 >
/ 7 - = -1 <
—— ‘ ' | CENTER REBAR -~ {4/ —
e = ‘ IN WALL TYR 4
) e . : L[| - seEP RING 2
45°ELL 7 ! . - %)
J Z/ -‘--—A——-;.'S—-r’ “H L --‘:rv-“'- E ] A, N3 -A' e -/:-'-'. ‘l_-‘—ﬂ—"'_"" w—ﬁ - ;ﬁ;:__,_ —"p'",;:LLW - LI
L — — = - = 2 s - - A P 5 f + b .
-— -—— F_EXIBLE PIPE COUPLING \@ g L%J |
PLAN OF STRUCTURE ALTERNATE DIRECTION i "
1S 1-0" (SEE SHEET 7 FOR €CREEN s.Pegs) OF BENDS-TYP |
. SECTION L EN
L= 1'- 3P/
S - LR goot - g-o - e B -
«
.é“.l ?_il a"r_ 40" .91
[ T —T - . - 1 . - — ——
12" CLEAR —=] [} —
TYP = \[SCREEN — -
it 4 @12 EwW _ e e
| e | T \ ) z )

. b ~ 5 L ) 5

b (oprmsmsmry| : : \ -

o TP 4 5 3UCLEAR i 3 - . .
2 & 3 L S ) 4 i
o > EL. 40.5 TYP N / \ 5 , N
J © . J 1’—0‘*

B 3 \ '/ . Nl o=leqrr - .
¥ =
: l \ - : C ] N :
5 Xtoa.x v = "’;/l"s = 3 é',, A A L
: : — =] - ) I R~ 171
i 5 TYP S : 'I—’ °
= 3 CLEAR TYP J A USRS "7 N
s - !X I SEEP
5 1 RING S L
o | ;’o"
4@ 12" TYP l SsECTION
INSERT THRU . 3" I'-0”
TORCH CUT HOLE
— IN PILING
| v-ofro| o
Trve TYP TP o
INBION Ml'l DESCRIPTION w
ECTION /AN SECTION /B SECTION UMATILLA INDIAN RESERVATION -
3"= 1"-0" 33/ 1 r-ov Y ——_@{. I~ o8- ‘ | BONIFER SPRINGS HATCHERY 3 SPRING INTAKE
- | CETT ORi DATE
‘ JLC - BW DEC 79"“ IF- MISC-248-3.0

st 3 o6 9




UNCHANGED ——
EXISTING GRACE

EXISTING GRADE ——

o
QP 26

FLASHBOAKDS —

TG BE CHANGED

NE // FINISH ——— -~_
GR ADE

NCTE.: TRANSITIONS

SIMILAR

FROM NEW FINISH
GRADES TO EXISTING
SHALL NOT EXCEED
1.10.

ORINVEN _ SHEET PILING

UPSTREANM. ELEMATION

— ?\RIPRAP CHANNEL BOTTOM

AND SIDE SLOPE TO 3’
ABOVE SILL ELEV. WITH A
MIN., DEPTH OF 2

TO HATCHERY WATER
CONTROL STRUCTURE.

90" ELL

AN FLEXIBLE PIPE COUPLING

4k = - 0"
on e V1 g
28 39 e e'-0" 20", I3
Fr /8
—_— e e —
7
-
(O | “8*DIA. PVC
VT TR
m & DIA. STL
B, == S ————
3
OF STRU

Veh = [~O" (SEE. SHEET NO.7 FOR SCREEN SPECS.)

470t
&
P+ 1
e
Ve CLEAR —]
TYP
*ACI2EW
TYP
) o
g d
By )
Y
J
Y]
—
S o
4
b
[
© %4 REBAR

o' 1-0| 9
TYP TYP'TYP
Va*= 1=0° K3:%

&' 0"

gl‘ol
=N 4 =Q"
~ 51
i
. -
3 CLEARY (Y .
A 2, 3
5 EL5LeTYP Y] W W
i
A . 1] T
y i.."_o; sse12t EW—"] T e
s “i N
- LPEY, i ~ =] A -
S b 3
= a ~
- = o
: 3" CLEAR vEa]l W
TYP ——\ ?4 R f

#4@12" TYP
INSERT THRU
TORCH CUT HOLES
N PILING.

SECTION E %)
ok w |*=0%

SCREENS

XA
o

_ |1yw= |
N
|

CENTER REBAR- —

'i

v
e

9

s
9
J
N

V-@*

x4 @

12"E.W.  TYP

\ IN WALL TYR
SEEP RING ‘} .
N | 1 “lee
2 AN o T 4 2.
¥ . i v — ~ Q"‘T = M Ga
i
h "
| :lo H
> (0]
< AN BN - Y
yau =—0r &Y
1
|
{
i
i
!
|
i
|
i
|
a'-0" >
i
|
El |
:
\ PO
D
J
P .
A
\l
°
R
o
3 X 3" SEEP B
RING
SECTlOIi ( i ) L avison [T aum sEsCRIPTION 3
Vo= |'~O" UMATILLA INDIAN RESERVATION

BONIFER SPRINGS HATCHERY
Ta=a

*

SPRING INTAKE

JLC

BW

Ib'é'c 79 IT IF- MISC - 248-4.0

van_4 o 9




K sTOPLOG @

o vy A " PR
L 1e=o Jdeser . _io-2 A_i & Ve 3 FLASHEBOARD
: UIDES
4“DIA. CT Il 3-8 2-9/16 ¢ HOLES FOR G @_ -
- - 3 "
LE.35.5 \r 2 3 B ) ve'¢ SST DYNABOLTS
(3N (T . B 8 Enc
SUAST ‘ ! i END OF CHANNEL.
4"DIA. PVC PIPE W/ TH du
CAP ON RISER @ EL.38.0 ™\ i L R
N - Ay
‘ @ | I S | : DETAIL
,%, ’\\ \\ \ S E -~ \\ S1E. 348 SLOPE WAL K WAY | 3 V4 SCALE
’(SQ\\\ _".'_'.':_“_-::_-:‘—‘:_::f_;;.:“i‘o N } ‘ A .
¢t sior prAsET - /’T - L t -T- F’W e S o~ _RO-B" o )
y | EE o GRIPSTRUT L - LT
15" DIA. <TL. SUPPLY PHASE IT 4/ Y : FLASH~ DECKING (TYR) I &-O" _ &'-o" "4—:9,:
S,= 0.098 APPROX. - % n BOARD “
RN ,’ﬂ// @j{ N | ! GUIDES 3 ! : J s
PVC. AN 1, N 5N @ 7 N ; T
AN g | e IR VAN S6 1 5 2 3
15" DIA.TEE N\ /s, WALK bt — | JF E £ o N
PHASET \\) Y s WAY | 45 aov P o E o [TORRA N EL.33.5 . ¥
280 ~ S\ N (SLOPE TO O ! , ~EL32.0| D [
< TRENCH) | - ALURINGM g'NTS. | |1 ' ]
I4¢ BUTTERFLY %mv——’- | A GRATING s A A
VALYE. %] ALVE | . AYLA @ @ 28 =47]
w N Eox | LA SZASIAN
EL. 375 —3 '\ | e (rve)| !
LN E = — . R o SECTION (B
AR N ! EL 375 } { ® /4= 1=0" N
. g I ]
gL.3To—y g SLOPE WALK WAY N )
a ’ 1 L
AN \\? N 1 T
\
N, SEL.37.0 L2 i1s'pia. DRAIN PIPE e )~ I5" DIA. STL SUPPLY
5 o pve— N ! ! ~ EL. 320
PLAN VIEW I S : 7
Y4 = )-0" L— — =:mus
) 3 ., /\__ = l-— ‘
EL. 30.33 ~o .L_L:__ _ | \Q
ot ' ;0
10* BUT TERFLY — |
. . VALVES N~ -
NOTE: REINFORCE. ALL WALLS & SLABS w/*4 REBAR 12"0.C. IE. 3042 ~— ,
EACH WAY CENTERED IN WALLS € 3' FRDM BOTTOM : ~- -
OF SLABS. ; \~[H L -
] |
— |_+—EL..37.5
=h A1
al_on 5:4
T \¢ i‘ L &'-0" |
== [ !
46~ 6" [
4-0" Lyl !
¢-e o p—.;z"o" 30 4 350"y | 8" ot SotELL — {’ T, S :
—— ——— —— e —
A :q e Fer L (STEED I~ N S
\S7AGT i wl l \<)\> | EL.35.0
— N Y T W 5 _lr
-—— kg -1E. 34.83 7. ) Y & S
TRENCH DEPTH—"" S . EL. 37.5 E |
VARIES FROM 6" @ THE O Ak~ . ) v 2 %
PIPE OUTLET TO &' @ L3 o | - o
THE OPPOSITE END. C—EL. 320 Naas |1 EL. 32.0 —— I o
f s NT ; !
I5" DIA. STL BRANCH—" &) B T TN =i ;r | /
i o g = ! i 7
ke NS ey H " K
\@ < MILAR EL. 32.0
SECTION (AN
Yol = 1-O* \CF ,ZET_ o‘"

~CHANNEL C4x7.25 x 3-0"LONG
SR /2. x 3-0"

e

DETAIL 69
/4 SCALE

1 Va*

L I X 1Y X Y4
. GALVANIZED

s

V2o X 4
BOLTS & I-8" QC.

DETAIL @
FuLL SCALE

FHLASHBOARD GQUIDE

55T ANCHOR

‘:“L EL. 35.0
¢
AV
[/ \&[7
EL.32.0 EL. 32.0
2 ey Wt
& LI ¢
:5 T :st )
& 10 o'}
&"'PVC WATER Ny
STOP(TYP)
DETAIL <£>
Yak= |-O*
UMATILLA INDIAN RESERVATION HOLDING/
BONIFER SPRINGS HATCHERY SPAWNING FACILITY
E3 ORAN 3 owa,
JLC BW IJANBO'“’ {F-MIiSC-248-5.0 i

st S _or 9



— e e MO B} o
I o - 2-0
" :DIA. PIPE —-
~ ; CE:=
&9 N [ IE 337 R R
Tt S ] s .
— 8" DIA., PIPE . T 1T 15" DIA PIPE >y
tB> FROM *1 SPRING . sLoPE /o' [T T \ :
EL. 47.0 oY /-< SLUMP GROUT SR A
._l —_ NOTE:
\‘,, s \ C O L ALL WALLS SHALL
3 5 410" —! | £.350 3{ | e BE " THICK.
1 ' o T i 13 " 1] t -
3 ; - EL. 45.0 8" DIA.PIPE i z
J N . & l '/— . ) "2 = a'fu .— e o
| - T T TI TTT I T LTI T 11T = .. 27" | |[EN.340 i . &-< 1/4 l_\ N~
) - FLASHBOARDS \ ~‘5 Y / 8'DIA PIPE -
EL. 43.1 [ N r R P
. S | G- EO T A\ - GO =,
= // e T \ L - ALL WALLS: 9 (L340 ‘6\ (NA o / @4l —EL. 340 o
WATER LINE Y X / VERTICAL *4&i2"0C. s S - H : \k 4 b L ———
1 = HORIZONTAL*4 €8'0.C i 7 t o
' IS"DIA. PIPE < 4EA. 8 WATER ! EL34 :
1 ¢ CENTER IN WALL. LE. 33,8 c-20 CAN\,,ZL GATE]QN | L 4 EA. 8" PIPE TEES.
b~ — 12" DIA. PIPE.
o IE. 34.0
i PLAN VIEW - DRAIN_ _CONTROL. STRUCTURE
R Yok = II-O* '
? ALUMINUM GRATING
% LUMINUM
K/ S4 A © TR 7T @/\
T T 2EA 120 1 - o 41
‘ a SATERMAN - —t ] 15% DIA. PIPE ¥ 1 g EL.41.5
: l N . « s 3.
R ;l-'t > AL GATE EL.35.0 B Z* DIA rz— TYP ; — ALL WALLS:
Sl A1 (€20 =2t o DRAIN A ‘[ 7 VERTICAL *4 @12 oC.
N e RV% HORIZONTAL *4€ 8“Q.C.
¥ 14 4 / q CENTER IN WALLS.
o 4 - PR 2
bl SN | -“é 5 d & ?1 - 5 N
IE 35.0 / . = = A Y -~ = . = 1 180" ELL a® 9 :?
e — \\ . T | ¥
N wiY i - ] %EL 37.0 FINE GRAVEL
SECTION /AN ~BOTTOM SLABS @"PVC WATER STOP L 0 — 4 &
:,—.au.i.ou X% 4@i2'0C. EW. € AL FLOORS TO / w{’ “k SR |
EXT. WALLS. SH o1 [ o
105 —» SLOPE TO DRAlN T o = : ola £ 350} O SLUMP GROUT
Va' ¢ THREADED ROD GUYS-  / TF —‘%—‘—"—”—”—‘—‘—‘—‘-— ———— 1 PRI i
ATTACH “G{'O_‘SLOONC W/ROD | A~ ééngE VALV;. W/ " DiA. || L 14 T L - '
COUPLIN U . PIPE. OPERATOR. g i - qr .
ANCHOR STUDS. ACCESS, | STPIA. PRAIN PIPE o DA [T“T’ o) [Fr i A -~ _'If: LE.S5.5
e = TL>"(TYP
FLASHBOARD gﬂ @i? (TYPICAL) gTEE“S_ED B FLASHBOARDS : ij IE. 33.7 — e
/_ GUIDES \ PIPE. il 3" CLEAR —-— 1 WATER STOPS(TYP)
R “ IN BASE SLABS
w} /_
- L Him p |
AU BAR ' SECTION .;
- | =
/ GQRATING . e e/
H o1 ;
i Wiz g
. 7 il THy ‘
Y T o -— 90" ELL: :
: - N * |
] - 5 ST =TT V/ S/ S/
a0 | ‘ HE \ NOTE: | ALL BURIED FIPING SHALL HAVE A FLEXIBLE
PN | L s ‘ TOINT OR COUPLING WITHIN 2FT, OF THE
\ele/ & m i ‘ CONCRETE SURFACE .
— rrlI N 2 ALL I5"DIA. PRESSURE PIPE SHALL BE
C—t- =il iy 3*DIA. DRIAN PIPE.—] oJ: o . STEEL.
‘D}_ [ CONC THRUST 8 [ 1 |
|S* DIA. PIPE ! BLOCK Jie ﬁ.? [
IE. 35.0 - 4-0" 8" -fu.' A“ o —‘_‘ﬁA@'
: 5% C-20 TYP TYP T l
4 SLIDE GATE PVC | STEEL " 7-4"
" T Tt T T on o e s ey PIPE| PIPE
SECTION .
PLAN VIEW-WATER CONTROL STRUCTURE 2" = -0 \e[e/

oy :

REVISION DATE SESCRIPTION [

UMATILLA INDIAN RESERVATION WATER CONTROL
aomrzn SPRINGS HATCHERY STRUCTURES

ORAN OATE owe

e BW JAN 80 [** IF-MISC-248-6.0

seer & __or 9




.- Bhet (SK BOLTS
’ APPROX. 9" O.C.

a [ - L S-5Ye o]
B‘

g D T s T e B 7 » ryi
S i o]
l". l -:

h d i

LR 1

. | i o
5 ;
L} ! - : “
D ) [+ ¥4 MESH * K
. SCREEN |
Binsmassp !

i i ; ;
5 ! i I HH 0 =
[} i i BEEHTH vf
o i LA .
'11! '}k

4

!

Bl )
]

¥
ol
=I :rn
h = /2N
LR 1%
R
\\

5/c" ROUND HEAD BOLTS W/ WASHERS

SPACED APPROX. 12" O.C.

PLAN OF SCREEN
V= )-0"

.

e" CSKBOLTS € 4" 0OC. A

(2 SCREENS REQUIRED EA. STRUCTURE)

I TYP
[._

BAR 124xY4 GALV.

3'-117s"

1

SECTION .
B¥a oM \[7

S/16” BOLTS AND WASHERS

S ZRY%

N Tt

GALVANIZE FRAME
AFTER FABRICATION

TYP
Ve 1/

> |

L 13X 1% X V4

! S-S5

SECTION ‘
F =0

Ll \

;.
v
Z 727

S @3

RYERSON NO. 19-AP-4-

-s/\,\—

L13/4 x 134 x 1/4 GALY. W/
/4" ¢ x 3' MIN ANCHOR STUDS
2'-0" o.C.

DETAIL @
HALF SCALE

ALUMINUM BAR GRATING
W/ 1l/a x 3/i6 BEARING BARS, \

—
N
it

is
T ‘a
L

A

s

Yo
3Y 0

L’ L 134 x | 2/4 x I/4 GALV.

DETAIL (N
HALFE sCALE \§[7

AV VaNZaN 4

N STEEL SHEETING

DETAI

(12 GAUGE)

SLOFPE. i/4*
-

R
. _a
. 4>A 4
P

a T
A\

/—Fﬁ 1374 x | 2/4 x /a4 GALNV.

/ B
® 4 REBAR s
4
[}
g
==
=] = 3
AN uf
T u
[ —
T
&
o z
. e ﬂ
&

-
E
|
i

ELASHBOARD GUIDI

WZ" - \I_ O-l

=@

L 2%2 X 2%2 X Y4
GALVANIZED WITH
Y& X 3" ANCHOR
S5TuDS € 2-0' O.C.

s
{
!
i

THICK RING

23" O.b, X 151D X %" —/

SR VAt

134"

|
\
|

>
4750

|
{
|
)
|

FLASHBOARD
GUIDE SCHEDULE
. cme A
SH | STRUCTURE [LTENGTH | NO-REQD
3 | =3 SPRING S0 N
INTAKE
4 | * | SPRIN 50 | | Pal
INTAK!
5 | SPAWNING 5-0" | © PAIR¥
FACILITY 4-0" | 2 PAl
2-6 I PAl
@ | WATER E
CONTROL. 4'-0" | 2 PaAl
STRUCTURE.

* BEND ANCHOR BARS 90° TO MAlN—
TAIN 1" CLEAR FOR FLUSH CHANNEL
LEG INSTALLATION OF | PAJR. @NLY.

varR
CORNERS

6 EA 2'¢ CAP

BOLTS @ 20“B.C.

DETAIL ei )
Pr= 10"

FB. € &' ocC.

WELDED TO RING

]
4

RS 15* DIA WELDED
- /

STL PIPE STUB
2-0 LY.
-
T \
.
Ny =~
N ¢ ~-TAP FOR
‘2! BOLTS

23" 0.D. STL FLANGE
/4" THIOUKS CONTIN-
UoUS WELD TO PIPE.

(ToP VIEW)

SEE SCHEDULE ¥

¥

FL ASHBOARD
HALF SCALE

gy —y

/-“4 REBAR

yg* COLD FORMED
GALV. AFTER FAB.

UIDE DETAIL /4
37

sevinon | eant

SEICRIPTION [

UMATILLA INDIAN RESERVATION
BONIFER SPRINGS HATCHERY

INTAKE MISC. METAL

DESMNED

BATE
DEC 79

ORAWN
JLe BW

oW
% |F - MISC-248-7.0

s _or 9




>
R
X
O
m
M
()
o o
.
F o
N
.
<
X
.
—
o

|
_ 30°-0" MIN. . o \;
B |
N | "
CHAIN LINK FENCE ~~. ~— 4" DIA. SUPPLY } et
g e 73/4° | TN
&~ + o=z - ___..{ ‘ &/ /‘L‘xlx'/a —\
..I . 420" #ARTCJ' cl‘ NG I . " ;
i D - "——'! OUGH U i 2 ~ H
- s @I P> Qe RIM i 0 L2ui 1" )| < Lz | | %
! Hp == === === == - Rl T p— Loa R ] 52 2" 90" ELL. ai 1 ‘ =
| CONNECTIONS OF 1"T0 4 — [l i L =82 3 e\ 91 3 H - - | (e b l
| ALL ABOVE FLOOR, LESS | ‘RN 2t DIAG 3 J . GV | S | :
| THAN EL 42, AND THREADED. Ti | = [-j’ R aid 1 e hiierrc -l | Y
» | INCLUDE vaLVE STRAINER I, e kol =2 2 BALL VALVE. A 2\, || TuBE ALL I
AND UNIONS ALL FULL LINE Sy ol < H - ! !
e 1. 2Ms FIRERGLASS Ld SINGLE ENTRY . i AROUND CEMENT -
) | SlzZE FOR MANUAL AIR YENT. B -| | b HATCHING TRPUG\H; T $ i ' ! \8[2/ LXTOE'_—} s
! : o | | NOM. O.D. |-8"x |&'-0 2°DIA. =4 y 0 :! O - — 9 P i
‘ &z [l I = s S | 34k Ve k Z v, 3/4 x4 xV8 SQ. TUBE) ¢
: l DRY FEED ] E‘E | 512" [e] 4" 9O°ELL. < , 4"x2* REDUCER ‘ CSP"E_T:B/RG ESQQ% Lixla¥/s _ :
B IR - . :
: Il STORAGE m‘l [I v 2 V(L SO THREAD | | CORNER.
i ! 2 \J e |
! [ l : W 4" DIA. TEE. | PLAN ELEVATION
...... u , : ©H SYMMETRICALY | —
| | | T RuSER P . \ C eomere proa i DETAIL~ EGG FRAME HOLDER /(41
! ) : " i | IV2"=1-0" U5 REQD) _ \e]8/
| - &" CONC. FLOOR - § S » o
i FINISH EL. 3882 | —0\ - 'E . = } f
i || D EL 378 '\EL_ 37z g » |
. > ! 5 Wie'
l el =72 -\ Y R i !
| \ I % | ¥4 x Ya xV8 SQ TUBE:
z | o ) NN N DETAIL /3 5 /
b | Y o B, s ———— N - wzt=1o  \§18/ | " ca 2
2 gl / TR ——4"DiA. DRAIN CONNECT | \ .
O 3 Cva* DRAIN LINE W/ BALL _\ _ %5} TO I5"DIA. POND DRAIN. % RS
Y = 51 VALVE. LE. 378 [y — S Y 5 SIE -
a A Cpe S - Lo A
c : SPRING PLUNGER D
| 1 Tf: St £ Sy 8
- . % i RR*32CAI2
| |08 x10% OVERHEAD | £ g ——FELA0® TOPOFPIPE . 'S | (4 REQD PER
O Dol ! : H
I o I Door \ ! MAX. W.S. EL.40% [ E [— F 4L FRAME).
| = I | q- i T | [ 3/4 x 34 xi/8 SQ. T '
| | / . TUBE. 6"
wz | D ‘ :
: % - ALL STUDS UNFIN- ~ ||| 2255 FLOOR EL_38% FLOOR EL.FIZ—/‘ N EL s : NYLON MESH EQUIV. '
| ‘#g I ISHED THIS SIDE.@ ] b TO 7 MESH & 20GA. .
| ~d < 2exGEx 14 iod BETAIL /2 (.88mm) W/GO% OFEN DETAIL~ TOP FRAME /G
SN N = = AREA. liat = 1-0% (I REQD PER \8|8/
l = oy I var=1=0" \g|8/ . LDER,REMOVE=
| i : NF | DETAIL™~ EGG FRAME /5 e
i I | i jve* =1-0" (IS PER HOLDER  \8{8/ : e
| WATER CLOSET TO || FUTURE FREEZER, Y | : REQD) _ MATERIAL _ PER |
| S wiotipcy || (FOOD STORAGE) I3 SxGE . _ /4. x 34 x V8 90 LFT
| 5330.022 SEATAND | o o ieooom ; A | ‘ t 21,;: I‘//i e:aatg
| 3405-0l6 SUPPLY. ) I A 226 JOISTS : HEADER SYMMETRICAL ABOUT 1 X2 x -
| TR Lol ~—aoc o RISER @ FOR. 2 FONDS. 218" NT.5. . 1 SOET NEOPRENE TUBE. | 5valF
e @ 50 . . : : NYLON MESH 2k SF
| UNDER FLOOR ROUGH — - -4 g 8 12x12& TEE \ !
| INONLY FOR SHOWER, §.— RE=7, Room AP END FOR. —G" Dia. PIPE oo .| NOTE: ALL SHAPES SHALL BE
| LAVORATORY & VENTS. \; - N WINDOW 52 x 42 SINGLE. FOND , R, _ ) —~ @ J " FIBERGLASS, RESIN WELD ALL
! . h s y 3'DIA.HOLE, TOP IBGA. SST TYPE. 316
L M, DOOR 1 T—er o0ELL ! T ; MATERIALS PER HOLDER
H———————— — T T e ) I I M : ‘
\ &' FLANGES E ’ AN : Ve —
. . =, : :
T - WINDOW 32 x 42 WINDOW 42 x 42 12" DIA. RISER — @' WAPER BUTTERFLY VALVE N by
OBSCURE GLAZE N G" NIPPLES Wy i | —— 2D TYPE 3o ssT PERE -
}" 4" DIA, CAST IRON DRAIN § 12" x 6* REDUCER 5 o /| EE;CEEEN 1BGA. o g
§ } -
7 B " g PERFORATION ““l (5) ‘
CREW ROOM AND RESTROOM .—500 GAL. MINIMUM .11} 8- Ye's DYNA Z»lsgm. E,QL?AI_ e g&eﬁzgi%oﬂ l T Eﬁ”ﬁf Nox Y ea'e
TO HAVE Ya* W.F. YPSUM . FIBERGLASS HOLDING TANK, it BOLTS EQ. CORP. MODEL. R-24/5 iE Lixix¥s
BOARD (EILINGS,8-0" HiGH. ggﬁlIgEUNK 2/-0" MINIMUM COVER.. SPACED, . ! 8.600°0D 18 GA. SST L 2x2xV4
. 2x4 STUD WALL Y/2' W.P. 4 — . o\t N7 (RSTR
GYPSUM BD FINISH CREWROOM e NI -~ - B*DIA.PYC. ELBOW
& RESTROOM SIDES ONLY. 12" 20* ELL ¢ ~&6‘DIA e, sbae~\" ¢ |l A8 AND DRAIN.
NO PAINTING, TAPING , OR. SPACKUNG T e .a < DETAIL (7
REQD ON GYPSUM BD. SURFACES. = X /\ _ 3=1-0" \8[¥/
STUDS, JOSTS, PLATES, & HEADERS 3 *4@I2"0.C. EACH - '
STD AND BTR. &RADE PLAN ~ HATCHERY BUILDING 71 WAy ELgckouT FaR,
/4" 21O -
. WINDOWYS ALIM, HORIZ. SLIDING DUAL 15 % 127 SADDLE. TER OR STO TEE W/ REDUCER "OMATILA I S HATCHERY BLDG. &
LA’ . UMATILLA INDIAN RESERVATION
DETAIL~ POND SUPPLY HEADER AND DRAIN /8 BONIFER SPRINGS HATCHERY  DETAILS
BLDG EAVE HEIGHT 12’ MIN. ver= - \2]g/ oeses e o sl
' : JLe BW JUN 80{® |F-MISC-248-8.0
st 8 or 9




{ AN
PERFOKATED PLATE- oY/

17-3

BOTTOM /4
\9[¥/ ]
'
B y N
P - v
et
st wver L e
20"
PLAN~HATCHING BASKET
1y2¥=}- 0" |0 REQD PER TROUGH
20" _
- 17428 ;1 1Y/4* TYP
X ]
"
3 o
o f—V‘ -
R | v YR

=

IS¥e”
2" 14 7/8"*
. e —— 2

————PIPE SIZE VARES

c——m o :
[~ BASKET /1 ¥ !
HANDLE \3[¥/ I |
= s .
- /4" MAX. |
i
"SECTION /A : :
l2e= '~ 0% qp
NOTES: | SIDES AND BOTTOM IBRGA. TYPE 6 .
SST.

2 CONTINUOUS WELD ALL JOINTS —
FINISH ALL WELDS SMOOTH. . N : =

FLEXIBLE. COUPLING

we

A
W akidan: SST ROD : w1 i TRN - v
j

[P .

N
= ;q |
8 U At
;: ) Y S L = I_l LT e =

9

4

—1 - i + I PVC PIPE
= | S N N N NOTE: | ALL REBAR IS =4 SPACED
- EQUALLY FOR NUMBER SHOWN
- ©-0" o ' [ 2 ALL WALLS & SLABS &* THICK.
ELEVATION o SECTION
DETAIL~ BASKET HANDLE /1) © OUTLET STRUCTURE~TYPICAL /2
3" =-0O" W Ypi= |'-O% . @—9/ i

HALF CIRCLE

1

smr_ 9 o 9

¢ 21%, M ON 36" Dib RISER ‘ i a0
s o vones CULveRT = U 4 U e ; e
; T —ARCHOR _ JORRECT WATER-TIGHT- - — ] ; EXCESS EXCAVATED 2
< circ, piPE SIUB INSTALLATION * | R e e e S i e MATERIAL. - EXISTING GRADE.
[a) w Ny : N | N L.
. . INSIDE OF BASKET - !
o A 3| PERFORATION N3IDE O 1 == ; 1, I !
7 .3 \ . \ Z l . z
o L3IX3X M M Ay I |
th \ p——— [ c— — -
) l ! OUTSIDE OF BASKET ) !
23MIN ” pratiiece 3d 1 i ‘ DED 4 ya :
EXPANDED METAL p— YN INSTALL, S0 THAT ROUNDED EDGES i . TYPICAL SETTLING POND PROFILE
© WALK WAY (14 GAUGE BARYY X S —»i . ARE. TO THE OUTSIDE. ‘ NTS. .
2” CHANNEL DEPTH GRIP - | /8 i NOTE: SLOTS ARE TO BE HORIZONTAL : '
STRUT OR EQU. > ] ; e ‘ ON THE DRAIN SCREEN.
- it _ :
FLASH BOARD GUIDE : ‘ GRAVEL SURFACING EXISTING GRADE.
FULL HEIGH .
eons S om L zx2xYs ———= DETAIL~ PERFORATION PLATE BOTTOM (4 DETAIL~ PERFORATION PATTERN ‘A’ /5
BRACE NT.o. 32 N.T.S. FURNISH | ONLY PATTERN A 12°Dia  \8]9/
3/ : i 22 GA DRAIN SCREEN.
aL: BRACE TOP = g ' U A U ,
MID POINT (MDPOINT — ADE. |
BRACE NOT REQIUIRCED Ea%. DETAMIL a - —_ iﬁ&% N FiLL
RISERS UNDER & IN HE N.T.5. Qg % BASE COARSE. ~o
! S U 1 \\
NOTE D FSFED 4 Tw A . | ~__
= - =- i
STITUTED FOR THE R | TYPICAL SURFACING PROFILE
WELDED™ FL ASHBOAR 3 | NT.S.
z [2-of GUIDE  SHOWN ABOVE. 3
; MING . n
C % sTERL i B 4 N ;
PLATE BOTTOM FURNISH 2x6 T¢G WESTERN RED | ! BOTT !
CEDAR FLASHROARDS FOR FULL ‘ R oTTOoM ‘
HEIGHT OF GUIDE, | [ =2t TTielet T FURNISH 2 PER TROUGH, FAB. T
PLAN, ELEVATION ~ FLASHBOARD RISER , - FROM B2 GA. TYPE 316 5ST. : N w
N.T.5. . . . ' UMATILLA INDIAN RESERVATION MISC. STRUCTURES &
DETAIL~ PERFORATION PATTERN ‘8 /G DETAIL~ TROUGH SCREEN /87") ‘ BONIFER SPRINGS HATCHERY  DETAILS
> . e_1_O¥ " ) ) TE Cwe
N.T.5.” FURNISH | PER CRCULAR POND 18 GA- \8]9/ vet=1"-0 s NEX | e " aw [l o™ 1F-misC-248-90 :
]
I
i



— e e MO B} o
I o - 2-0
" :DIA. PIPE —-
~ ; CE:=
&9 N [ IE 337 R R
Tt S ] s .
— 8" DIA., PIPE . T 1T 15" DIA PIPE >y
tB> FROM *1 SPRING . sLoPE /o' [T T \ :
EL. 47.0 oY /-< SLUMP GROUT SR A
._l —_ NOTE:
\‘,, s \ C O L ALL WALLS SHALL
3 5 410" —! | £.350 3{ | e BE " THICK.
1 ' o T i 13 " 1] t -
3 ; - EL. 45.0 8" DIA.PIPE i z
J N . & l '/— . ) "2 = a'fu .— e o
| - T T TI TTT I T LTI T 11T = .. 27" | |[EN.340 i . &-< 1/4 l_\ N~
) - FLASHBOARDS \ ~‘5 Y / 8'DIA PIPE -
EL. 43.1 [ N r R P
. S | G- EO T A\ - GO =,
= // e T \ L - ALL WALLS: 9 (L340 ‘6\ (NA o / @4l —EL. 340 o
WATER LINE Y X / VERTICAL *4&i2"0C. s S - H : \k 4 b L ———
1 = HORIZONTAL*4 €8'0.C i 7 t o
' IS"DIA. PIPE < 4EA. 8 WATER ! EL34 :
1 ¢ CENTER IN WALL. LE. 33,8 c-20 CAN\,,ZL GATE]QN | L 4 EA. 8" PIPE TEES.
b~ — 12" DIA. PIPE.
o IE. 34.0
i PLAN VIEW - DRAIN_ _CONTROL. STRUCTURE
R Yok = II-O* '
? ALUMINUM GRATING
% LUMINUM
K/ S4 A © TR 7T @/\
T T 2EA 120 1 - o 41
‘ a SATERMAN - —t ] 15% DIA. PIPE ¥ 1 g EL.41.5
: l N . « s 3.
R ;l-'t > AL GATE EL.35.0 B Z* DIA rz— TYP ; — ALL WALLS:
Sl A1 (€20 =2t o DRAIN A ‘[ 7 VERTICAL *4 @12 oC.
N e RV% HORIZONTAL *4€ 8“Q.C.
¥ 14 4 / q CENTER IN WALLS.
o 4 - PR 2
bl SN | -“é 5 d & ?1 - 5 N
IE 35.0 / . = = A Y -~ = . = 1 180" ELL a® 9 :?
e — \\ . T | ¥
N wiY i - ] %EL 37.0 FINE GRAVEL
SECTION /AN ~BOTTOM SLABS @"PVC WATER STOP L 0 — 4 &
:,—.au.i.ou X% 4@i2'0C. EW. € AL FLOORS TO / w{’ “k SR |
EXT. WALLS. SH o1 [ o
105 —» SLOPE TO DRAlN T o = : ola £ 350} O SLUMP GROUT
Va' ¢ THREADED ROD GUYS-  / TF —‘%—‘—"—”—”—‘—‘—‘—‘-— ———— 1 PRI i
ATTACH “G{'O_‘SLOONC W/ROD | A~ ééngE VALV;. W/ " DiA. || L 14 T L - '
COUPLIN U . PIPE. OPERATOR. g i - qr .
ANCHOR STUDS. ACCESS, | STPIA. PRAIN PIPE o DA [T“T’ o) [Fr i A -~ _'If: LE.S5.5
e = TL>"(TYP
FLASHBOARD gﬂ @i? (TYPICAL) gTEE“S_ED B FLASHBOARDS : ij IE. 33.7 — e
/_ GUIDES \ PIPE. il 3" CLEAR —-— 1 WATER STOPS(TYP)
R “ IN BASE SLABS
w} /_
- L Him p |
AU BAR ' SECTION .;
- | =
/ GQRATING . e e/
H o1 ;
i Wiz g
. 7 il THy ‘
Y T o -— 90" ELL: :
: - N * |
] - 5 ST =TT V/ S/ S/
a0 | ‘ HE \ NOTE: | ALL BURIED FIPING SHALL HAVE A FLEXIBLE
PN | L s ‘ TOINT OR COUPLING WITHIN 2FT, OF THE
\ele/ & m i ‘ CONCRETE SURFACE .
— rrlI N 2 ALL I5"DIA. PRESSURE PIPE SHALL BE
C—t- =il iy 3*DIA. DRIAN PIPE.—] oJ: o . STEEL.
‘D}_ [ CONC THRUST 8 [ 1 |
|S* DIA. PIPE ! BLOCK Jie ﬁ.? [
IE. 35.0 - 4-0" 8" -fu.' A“ o —‘_‘ﬁA@'
: 5% C-20 TYP TYP T l
4 SLIDE GATE PVC | STEEL " 7-4"
" T Tt T T on o e s ey PIPE| PIPE
SECTION .
PLAN VIEW-WATER CONTROL STRUCTURE 2" = -0 \e[e/

oy :

REVISION DATE SESCRIPTION [

UMATILLA INDIAN RESERVATION WATER CONTROL
aomrzn SPRINGS HATCHERY STRUCTURES

ORAN OATE owe

e BW JAN 80 [** IF-MISC-248-6.0

seer & __or 9




.- Bhet (SK BOLTS
’ APPROX. 9" O.C.

a [ - L S-5Ye o]
B‘

g D T s T e B 7 » ryi
S i o]
l". l -:

h d i

LR 1

. | i o
5 ;
L} ! - : “
D ) [+ ¥4 MESH * K
. SCREEN |
Binsmassp !

i i ; ;
5 ! i I HH 0 =
[} i i BEEHTH vf
o i LA .
'11! '}k

4

!

Bl )
]

¥
ol
=I :rn
h = /2N
LR 1%
R
\\

5/c" ROUND HEAD BOLTS W/ WASHERS

SPACED APPROX. 12" O.C.

PLAN OF SCREEN
V= )-0"

.

e" CSKBOLTS € 4" 0OC. A

(2 SCREENS REQUIRED EA. STRUCTURE)

I TYP
[._

BAR 124xY4 GALV.

3'-117s"

1

SECTION .
B¥a oM \[7

S/16” BOLTS AND WASHERS

S ZRY%

N Tt

GALVANIZE FRAME
AFTER FABRICATION

TYP
Ve 1/

> |

L 13X 1% X V4

! S-S5

SECTION ‘
F =0

Ll \

;.
v
Z 727

S @3

RYERSON NO. 19-AP-4-

-s/\,\—

L13/4 x 134 x 1/4 GALY. W/
/4" ¢ x 3' MIN ANCHOR STUDS
2'-0" o.C.

DETAIL @
HALF SCALE

ALUMINUM BAR GRATING
W/ 1l/a x 3/i6 BEARING BARS, \

—
N
it

is
T ‘a
L

A

s

Yo
3Y 0

L’ L 134 x | 2/4 x I/4 GALV.

DETAIL (N
HALFE sCALE \§[7

AV VaNZaN 4

N STEEL SHEETING

DETAI

(12 GAUGE)

SLOFPE. i/4*
-

R
. _a
. 4>A 4
P

a T
A\

/—Fﬁ 1374 x | 2/4 x /a4 GALNV.

/ B
® 4 REBAR s
4
[}
g
==
=] = 3
AN uf
T u
[ —
T
&
o z
. e ﬂ
&

-
E
|
i

ELASHBOARD GUIDI

WZ" - \I_ O-l

=@

L 2%2 X 2%2 X Y4
GALVANIZED WITH
Y& X 3" ANCHOR
S5TuDS € 2-0' O.C.

s
{
!
i

THICK RING

23" O.b, X 151D X %" —/

SR VAt

134"

|
\
|

>
4750

|
{
|
)
|

FLASHBOARD
GUIDE SCHEDULE
. cme A
SH | STRUCTURE [LTENGTH | NO-REQD
3 | =3 SPRING S0 N
INTAKE
4 | * | SPRIN 50 | | Pal
INTAK!
5 | SPAWNING 5-0" | © PAIR¥
FACILITY 4-0" | 2 PAl
2-6 I PAl
@ | WATER E
CONTROL. 4'-0" | 2 PaAl
STRUCTURE.

* BEND ANCHOR BARS 90° TO MAlN—
TAIN 1" CLEAR FOR FLUSH CHANNEL
LEG INSTALLATION OF | PAJR. @NLY.

varR
CORNERS

6 EA 2'¢ CAP

BOLTS @ 20“B.C.

DETAIL ei )
Pr= 10"

FB. € &' ocC.

WELDED TO RING

]
4

RS 15* DIA WELDED
- /

STL PIPE STUB
2-0 LY.
-
T \
.
Ny =~
N ¢ ~-TAP FOR
‘2! BOLTS

23" 0.D. STL FLANGE
/4" THIOUKS CONTIN-
UoUS WELD TO PIPE.

(ToP VIEW)

SEE SCHEDULE ¥

¥

FL ASHBOARD
HALF SCALE

gy —y

/-“4 REBAR

yg* COLD FORMED
GALV. AFTER FAB.

UIDE DETAIL /4
37

sevinon | eant

SEICRIPTION [

UMATILLA INDIAN RESERVATION
BONIFER SPRINGS HATCHERY

INTAKE MISC. METAL

DESMNED

BATE
DEC 79

ORAWN
JLe BW

oW
% |F - MISC-248-7.0

s _or 9




>
R
X
O
m
M
()
o o
.
F o
N
.
<
X
.
—
o

|
_ 30°-0" MIN. . o \;
B |
N | "
CHAIN LINK FENCE ~~. ~— 4" DIA. SUPPLY } et
g e 73/4° | TN
&~ + o=z - ___..{ ‘ &/ /‘L‘xlx'/a —\
..I . 420" #ARTCJ' cl‘ NG I . " ;
i D - "——'! OUGH U i 2 ~ H
- s @I P> Qe RIM i 0 L2ui 1" )| < Lz | | %
! Hp == === === == - Rl T p— Loa R ] 52 2" 90" ELL. ai 1 ‘ =
| CONNECTIONS OF 1"T0 4 — [l i L =82 3 e\ 91 3 H - - | (e b l
| ALL ABOVE FLOOR, LESS | ‘RN 2t DIAG 3 J . GV | S | :
| THAN EL 42, AND THREADED. Ti | = [-j’ R aid 1 e hiierrc -l | Y
» | INCLUDE vaLVE STRAINER I, e kol =2 2 BALL VALVE. A 2\, || TuBE ALL I
AND UNIONS ALL FULL LINE Sy ol < H - ! !
e 1. 2Ms FIRERGLASS Ld SINGLE ENTRY . i AROUND CEMENT -
) | SlzZE FOR MANUAL AIR YENT. B -| | b HATCHING TRPUG\H; T $ i ' ! \8[2/ LXTOE'_—} s
! : o | | NOM. O.D. |-8"x |&'-0 2°DIA. =4 y 0 :! O - — 9 P i
‘ &z [l I = s S | 34k Ve k Z v, 3/4 x4 xV8 SQ. TUBE) ¢
: l DRY FEED ] E‘E | 512" [e] 4" 9O°ELL. < , 4"x2* REDUCER ‘ CSP"E_T:B/RG ESQQ% Lixla¥/s _ :
B IR - . :
: Il STORAGE m‘l [I v 2 V(L SO THREAD | | CORNER.
i ! 2 \J e |
! [ l : W 4" DIA. TEE. | PLAN ELEVATION
...... u , : ©H SYMMETRICALY | —
| | | T RuSER P . \ C eomere proa i DETAIL~ EGG FRAME HOLDER /(41
! ) : " i | IV2"=1-0" U5 REQD) _ \e]8/
| - &" CONC. FLOOR - § S » o
i FINISH EL. 3882 | —0\ - 'E . = } f
i || D EL 378 '\EL_ 37z g » |
. > ! 5 Wie'
l el =72 -\ Y R i !
| \ I % | ¥4 x Ya xV8 SQ TUBE:
z | o ) NN N DETAIL /3 5 /
b | Y o B, s ———— N - wzt=1o  \§18/ | " ca 2
2 gl / TR ——4"DiA. DRAIN CONNECT | \ .
O 3 Cva* DRAIN LINE W/ BALL _\ _ %5} TO I5"DIA. POND DRAIN. % RS
Y = 51 VALVE. LE. 378 [y — S Y 5 SIE -
a A Cpe S - Lo A
c : SPRING PLUNGER D
| 1 Tf: St £ Sy 8
- . % i RR*32CAI2
| |08 x10% OVERHEAD | £ g ——FELA0® TOPOFPIPE . 'S | (4 REQD PER
O Dol ! : H
I o I Door \ ! MAX. W.S. EL.40% [ E [— F 4L FRAME).
| = I | q- i T | [ 3/4 x 34 xi/8 SQ. T '
| | / . TUBE. 6"
wz | D ‘ :
: % - ALL STUDS UNFIN- ~ ||| 2255 FLOOR EL_38% FLOOR EL.FIZ—/‘ N EL s : NYLON MESH EQUIV. '
| ‘#g I ISHED THIS SIDE.@ ] b TO 7 MESH & 20GA. .
| ~d < 2exGEx 14 iod BETAIL /2 (.88mm) W/GO% OFEN DETAIL~ TOP FRAME /G
SN N = = AREA. liat = 1-0% (I REQD PER \8|8/
l = oy I var=1=0" \g|8/ . LDER,REMOVE=
| i : NF | DETAIL™~ EGG FRAME /5 e
i I | i jve* =1-0" (IS PER HOLDER  \8{8/ : e
| WATER CLOSET TO || FUTURE FREEZER, Y | : REQD) _ MATERIAL _ PER |
| S wiotipcy || (FOOD STORAGE) I3 SxGE . _ /4. x 34 x V8 90 LFT
| 5330.022 SEATAND | o o ieooom ; A | ‘ t 21,;: I‘//i e:aatg
| 3405-0l6 SUPPLY. ) I A 226 JOISTS : HEADER SYMMETRICAL ABOUT 1 X2 x -
| TR Lol ~—aoc o RISER @ FOR. 2 FONDS. 218" NT.5. . 1 SOET NEOPRENE TUBE. | 5valF
e @ 50 . . : : NYLON MESH 2k SF
| UNDER FLOOR ROUGH — - -4 g 8 12x12& TEE \ !
| INONLY FOR SHOWER, §.— RE=7, Room AP END FOR. —G" Dia. PIPE oo .| NOTE: ALL SHAPES SHALL BE
| LAVORATORY & VENTS. \; - N WINDOW 52 x 42 SINGLE. FOND , R, _ ) —~ @ J " FIBERGLASS, RESIN WELD ALL
! . h s y 3'DIA.HOLE, TOP IBGA. SST TYPE. 316
L M, DOOR 1 T—er o0ELL ! T ; MATERIALS PER HOLDER
H———————— — T T e ) I I M : ‘
\ &' FLANGES E ’ AN : Ve —
. . =, : :
T - WINDOW 32 x 42 WINDOW 42 x 42 12" DIA. RISER — @' WAPER BUTTERFLY VALVE N by
OBSCURE GLAZE N G" NIPPLES Wy i | —— 2D TYPE 3o ssT PERE -
}" 4" DIA, CAST IRON DRAIN § 12" x 6* REDUCER 5 o /| EE;CEEEN 1BGA. o g
§ } -
7 B " g PERFORATION ““l (5) ‘
CREW ROOM AND RESTROOM .—500 GAL. MINIMUM .11} 8- Ye's DYNA Z»lsgm. E,QL?AI_ e g&eﬁzgi%oﬂ l T Eﬁ”ﬁf Nox Y ea'e
TO HAVE Ya* W.F. YPSUM . FIBERGLASS HOLDING TANK, it BOLTS EQ. CORP. MODEL. R-24/5 iE Lixix¥s
BOARD (EILINGS,8-0" HiGH. ggﬁlIgEUNK 2/-0" MINIMUM COVER.. SPACED, . ! 8.600°0D 18 GA. SST L 2x2xV4
. 2x4 STUD WALL Y/2' W.P. 4 — . o\t N7 (RSTR
GYPSUM BD FINISH CREWROOM e NI -~ - B*DIA.PYC. ELBOW
& RESTROOM SIDES ONLY. 12" 20* ELL ¢ ~&6‘DIA e, sbae~\" ¢ |l A8 AND DRAIN.
NO PAINTING, TAPING , OR. SPACKUNG T e .a < DETAIL (7
REQD ON GYPSUM BD. SURFACES. = X /\ _ 3=1-0" \8[¥/
STUDS, JOSTS, PLATES, & HEADERS 3 *4@I2"0.C. EACH - '
STD AND BTR. &RADE PLAN ~ HATCHERY BUILDING 71 WAy ELgckouT FaR,
/4" 21O -
. WINDOWYS ALIM, HORIZ. SLIDING DUAL 15 % 127 SADDLE. TER OR STO TEE W/ REDUCER "OMATILA I S HATCHERY BLDG. &
LA’ . UMATILLA INDIAN RESERVATION
DETAIL~ POND SUPPLY HEADER AND DRAIN /8 BONIFER SPRINGS HATCHERY  DETAILS
BLDG EAVE HEIGHT 12’ MIN. ver= - \2]g/ oeses e o sl
' : JLe BW JUN 80{® |F-MISC-248-8.0
st 8 or 9




{ AN
PERFOKATED PLATE- oY/

17-3

BOTTOM /4
\9[¥/ ]
'
B y N
P - v
et
st wver L e
20"
PLAN~HATCHING BASKET
1y2¥=}- 0" |0 REQD PER TROUGH
20" _
- 17428 ;1 1Y/4* TYP
X ]
"
3 o
o f—V‘ -
R | v YR

=

IS¥e”
2" 14 7/8"*
. e —— 2

————PIPE SIZE VARES

c——m o :
[~ BASKET /1 ¥ !
HANDLE \3[¥/ I |
= s .
- /4" MAX. |
i
"SECTION /A : :
l2e= '~ 0% qp
NOTES: | SIDES AND BOTTOM IBRGA. TYPE 6 .
SST.

2 CONTINUOUS WELD ALL JOINTS —
FINISH ALL WELDS SMOOTH. . N : =

FLEXIBLE. COUPLING

we

A
W akidan: SST ROD : w1 i TRN - v
j

[P .

N
= ;q |
8 U At
;: ) Y S L = I_l LT e =

9

4

—1 - i + I PVC PIPE
= | S N N N NOTE: | ALL REBAR IS =4 SPACED
- EQUALLY FOR NUMBER SHOWN
- ©-0" o ' [ 2 ALL WALLS & SLABS &* THICK.
ELEVATION o SECTION
DETAIL~ BASKET HANDLE /1) © OUTLET STRUCTURE~TYPICAL /2
3" =-0O" W Ypi= |'-O% . @—9/ i

HALF CIRCLE

1

smr_ 9 o 9

¢ 21%, M ON 36" Dib RISER ‘ i a0
s o vones CULveRT = U 4 U e ; e
; T —ARCHOR _ JORRECT WATER-TIGHT- - — ] ; EXCESS EXCAVATED 2
< circ, piPE SIUB INSTALLATION * | R e e e S i e MATERIAL. - EXISTING GRADE.
[a) w Ny : N | N L.
. . INSIDE OF BASKET - !
o A 3| PERFORATION N3IDE O 1 == ; 1, I !
7 .3 \ . \ Z l . z
o L3IX3X M M Ay I |
th \ p——— [ c— — -
) l ! OUTSIDE OF BASKET ) !
23MIN ” pratiiece 3d 1 i ‘ DED 4 ya :
EXPANDED METAL p— YN INSTALL, S0 THAT ROUNDED EDGES i . TYPICAL SETTLING POND PROFILE
© WALK WAY (14 GAUGE BARYY X S —»i . ARE. TO THE OUTSIDE. ‘ NTS. .
2” CHANNEL DEPTH GRIP - | /8 i NOTE: SLOTS ARE TO BE HORIZONTAL : '
STRUT OR EQU. > ] ; e ‘ ON THE DRAIN SCREEN.
- it _ :
FLASH BOARD GUIDE : ‘ GRAVEL SURFACING EXISTING GRADE.
FULL HEIGH .
eons S om L zx2xYs ———= DETAIL~ PERFORATION PLATE BOTTOM (4 DETAIL~ PERFORATION PATTERN ‘A’ /5
BRACE NT.o. 32 N.T.S. FURNISH | ONLY PATTERN A 12°Dia  \8]9/
3/ : i 22 GA DRAIN SCREEN.
aL: BRACE TOP = g ' U A U ,
MID POINT (MDPOINT — ADE. |
BRACE NOT REQIUIRCED Ea%. DETAMIL a - —_ iﬁ&% N FiLL
RISERS UNDER & IN HE N.T.5. Qg % BASE COARSE. ~o
! S U 1 \\
NOTE D FSFED 4 Tw A . | ~__
= - =- i
STITUTED FOR THE R | TYPICAL SURFACING PROFILE
WELDED™ FL ASHBOAR 3 | NT.S.
z [2-of GUIDE  SHOWN ABOVE. 3
; MING . n
C % sTERL i B 4 N ;
PLATE BOTTOM FURNISH 2x6 T¢G WESTERN RED | ! BOTT !
CEDAR FLASHROARDS FOR FULL ‘ R oTTOoM ‘
HEIGHT OF GUIDE, | [ =2t TTielet T FURNISH 2 PER TROUGH, FAB. T
PLAN, ELEVATION ~ FLASHBOARD RISER , - FROM B2 GA. TYPE 316 5ST. : N w
N.T.5. . . . ' UMATILLA INDIAN RESERVATION MISC. STRUCTURES &
DETAIL~ PERFORATION PATTERN ‘8 /G DETAIL~ TROUGH SCREEN /87") ‘ BONIFER SPRINGS HATCHERY  DETAILS
> . e_1_O¥ " ) ) TE Cwe
N.T.5.” FURNISH | PER CRCULAR POND 18 GA- \8]9/ vet=1"-0 s NEX | e " aw [l o™ 1F-misC-248-90 :
]
I
i



EXHBIT 7A
TECHNI CAL  SPECI FI CATI ONS

DIVISION 1.  GENERAL REQU REMENTS

1A, SUMVARY OF WORK

| A .01 Description of Wrk

The work to be performed under this contract consists of furnishing all

| abor, equipment, materials and supplies required to construct a hatchery
bui I ding, rearing ponds, spawning and hol ding structure, water control
structure, water intake structure, effluent settling pond and supply and
drain pipe.

| A 02 Location of Wrk

Al work to be performed is at Mnthorn Springs Hatchery on the Umatilla
Indi an Reservation near Pendleton, Oregon.

| A.03 Inquiries

Questions regarding the work should be directed to

| A.04 Applicable Codes

In instances where these specifications do not state exact materials or
met hods of construction, the applicable mninum requirenments of the
Uni form Buil ding Code, 1979 edition shall govern.

| A 05 Engineering Services

The Engineer will furnish the Contractor with all necessary information
relating to elevations and control points. Fromthese elevations and
control points, the Contractor shall furnish and place all additional
stakes, marks and tenplates required for the performance and conpletion
of the work. |f any Governnent-established reference point or bench
mark is disturbed or destroyed, the Contractor shall replace it to the
original line and grade at his own expense.

1B. CONTRACT DOCUMENTS

| B.01 Drawings

The following drawi ngs are hereby made a part of this invitation by
ref erence:

Drawing No. Title Sheet Nunber

1F-MISC-249-1.0 SITE PLANS 1 of 8
1F-MISC-249-2.0 PLOT PLAN 2 of 8
1F-MISC-249-3.0 SPRING | NTAKE 3 of 8
1F-MISC-249-4.0 HOLDI NG SPAWNING FACI LI TY 4 of 8
1F-MISC-249-5.0 WATER CONTROL STRUCTURE 5 of 8
1F-MISC-249-6.0 M SCELLANEQUS METALS 6 of 8
1F-MISC-249-7.0 HATCHERY BLDG & DETAILS 7 of 8
1F-MISC-249-8.0 M SC. STRUCTURES & DETAILS 8 of 8
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| B.02 Coordi nati on of Docunments Governing the Wrk

a. The standard CGovernment forns, specifications, associated plans
general and supplemental provisions, and supplenental agreenments, mde a
part of the contract are essential parts thereof and the requirements in
one are as bhinding as though contained in all. They are intended to be
nutual |y supplementary to describe and provide for a conplete work

b. Al discrepancies in the drawings shall be brought to the attention
of the Engineer for resolution. Blueprints shall not be scaled to
obtain mssing or conflicting dinensions. The Contractor shall keep a
check on dimensions and details as the work progresses and any errors or
di screpanci es discovered shall be pronptly reported to the Engineer.

c. In cases of conflict between plans, specifications, special provisions,
suppl enental agreenments and provisions of Standard Governnent Forns, the
provisions of Standard CGovernnent Forns shall govern. In all cases of
dispute in respect to such conflict or as to what part or parts of the
specifications apply to any given parts of the work, decisions shall be
made by the Contracting Oficer.

| B.03 Copi es of Drawi ngs and Specifications

When reduced size drawings are furnished with the Invitation for
Bids, 2 sets of full size prints will be furnished by the Contracting
Oficer at the request of Bidders.

b. Full size prints shall be used for construction. The Contractor
will be furnished with a reasonable nunber of additional copies of the
drawi ngs and specifications he may require to carry on the work in a
satisfactory manner

1C. SUBM TTALS

| C.01 Equi prent, Materials and Conponents

Al equipnent, materials and conponents furnished by the Contractor
shal | be stock nmodels for which parts are readily available and shall be
products which shall have performed satisfactorily in an installation
I ndependent of the manufacturer's facilities for a consecutive period of
not |ess than 2 years as of the date of the bid opening

b. Any itemwhich the Contractor proposes to furnish as equal to item
specitied shall be submtted for approval followng the instructions
bel ow.

| C.02 Submittal Procedure

a. Al submttals shall be made utilizing the Governnent furnished

Subm ttal Form RI-67 which shall be used as the document for approving
or disapproving the material. Witten approval nust be obtained from
the Governnent before items are installed. Submttals not in accordance
with the plans and specifications shall be acconpanied by a witten
statenent indicating in detail all parts which deviate fromthe plans
and specifications.

b. Al submttals shall be made to the Engineer by the Contractor only.
Submttals received by the Engineer without the Contractor's signature

2



shall bhe returned to the Contractor without action.

c. Literature, shop drawings, etc., fully describing the itens which

the Contractor proposes to install shall be submtted in 5 copies.
Material or finish sanples shall be submtted in 3 sets. Itens subnitted
shall be plainly marked to indicate which options, nodels, etc. are
proposed.

| C.03 Required Subnmittals

a. Construction Schedule. The Contractor shall furnish the Engineer

hi s proposed work schedule within 15 days after award of contract. He

shall also advise the Engineer of revisions of the schedule as nodifications
may becone necessary, or as may be required after commencenent of work.

Such outlines and revisions shall be in sufficient detail to enable the
Engineer to judge as to the adequacy of the Contractor's operations and

to anticipate such conditions as may tend to inpair or retard the progress
and conpletion of the work.

b. The Contractor shall send submttals for the following itens to the
Regi onal Engineer for approval prior to installation:

Concrete Material Msc. Mtals

Door s Piping Layout and Materials
Enbedded Metals Itens Rearing Ponds

Fenci ng Rebar Schedul e & Placenment Draw ng
Grating Har dwar e

| ncubat or s Slide Gates

Metal Buil ding Val ves

W ndows Hat ching Troughs

1 D. CONSTRUCTI ON SUPPCRT

ID.01 Wility Services and Construction Support Facilities

The Contractor shall furnish all facilities and utilities needed for his
operations under this contract, including all tenporary heat, |ight,
power, water, telephone, sanitary facilities and job offices and shops.

| D.02 Access to Site

Access to the work from existing roads shall be provided by the Contractor
at his own expense. The Covernment assumes no responsibility for the
condition or maintenance of any road or structure thereon that may be
used by the Contractor in performng the work under these specifications
or in traveling to and fromthe site of the work. No paynment will be
made to the Contractor by the Government for any work done in inproving
repairing, or maintaining any road or structure thereon for use in the
performance of the work under these specifications. Roads subject to
Interference by the work shall be kept open.

| D.03 Protection of Property

The Contractor shall not enter upon private property for any purpose
without first obtaining permssion fromthe owner or his duly authorized
representative, shall be responsible for the preservation of all public
and private property along and adjacent to work contenplated under the
contract, and shall use every precaution necessary to prevent damage or

3



injury thereto. He shall -exercise due care in preventing, and shall be
responsi bl e for damages to structures of all kinds, whether owned by the
Government or privately, and shall protect from disturbance or damage
all land nonunments until they have been properly referenced by the

Engi neer .

| D.04 Rights of Wy

The sites necessary for the installation of machinery, canp grounds, and
works to be constructed, and for Governnent furnished borrow pits
required channels, ditches and spoil banks, will be provided by the
Governnment.  Days under which work is prevented by failure to furnish
necessary right of way under the initial sentence of this paragraph wll
not be counted against the Contractor as delay in conpletion of the
contract, and the time stipulated for conpletion of work will be increased
by the nunber of cal endar days of any delay so caused. In event of
failure to obtain right of way for all or any portion of the work by the
time construction has progressed thereto, the Contracting O ficer shall
have the right to omt such work or portion of such work.

| D.05 Qperations and Storage Areas

Al operations of the Contractor (including storage of materials) upon
Governnent prenises shall be confined to areas authorized or approved by
the Contracting Officer. Governnment prenises adjacent to the construction
will be made available for use by the Contractor without cost whenever
such use will not interfere with other Government uses or purposes. The
Contractor shall be liable for any and all damages caused by himto such
Governnent prem ses and shall at all times protect and preserve all
materials, supplies, and equipment of every description and all work

per f or med.

| D.06 Protection of Environnent

a. Al contract operations shall be conducted within conpliance of all
federal, state and |local environmental |aws and regul ations. This
condition applies to, but is not linmted to, laws and regul ations governing
noise levels and air and water quality standards.

b. If the Contractor fails or refuses to pronptly conply with the
requirenents of subparagraph above, the Contracting Officer or his
authorized representative, shall notify the Contractor of any nonconpliance
and indicate to the Contractor the action to be taken. The Contractor
shall, after receipt of such notice, immediately correct the conditions

to which attention has been directed. Such notice, either oral or

witten, when served on the Contractor or his representative(s) at the

site of the work, shall be deenmed sufficient.

c. In the event the Contractor fails or refuses to pronptly conply with
the conpliance directive issued under subparagraph above, the Contracting
Officer may issue an order to suspend all or any part of the work

d. Wen satisfactory corrective action is taken, an order to resume

work will be issued. The Contractor shall not be entitled to any extension
of time, nor to any claimfor damage or to excess costs by reason of

either the directive or the suspension order



| D.07 Additional Safety Requirenent

In addition to the Safety and Health requirements of the General Provisions
Clause 37, roll-over protection and seat belts required by 29 CFR 1926
shal | be extended to include equipment regardl ess of year of manufacture.

1E. CONTRACT ADM NI STRATI ON

| E.01 Authority of the Engi neer

a. The Engineer, as the Contracting Officer's representative, shall
decide any and all questions which may arise as to the quality and
acceptability of materials furnished and work performed, the nanner of
performance and the rate of progress, interpretation of the plans and
specifications, and acceptable fulfillment of the ternms of the contract.

b. The Engi neer may suspend the work by witten order only for such
period or periods as are necessary because of extended unsuitable weather
or for such other site conditions as may be unfavorable for the prosecution
of the work. Upon suspension the work shall be put in satisfactory
condition and properly protected, as directed by the Engineer. The work
shal | not be resumed until permtted by witten order of the Engineer.
Extensions of time will be allowed as provided in Cause 5(d) of the
General Provisions of Standard Form 23A or 2(b) of Standard Form 19,

whi chever is applicable, however, no additional conpensation or adjustment
in contract price will be allowed by reason of this work suspension.

This extension of time shall not release the Contractor and his sureties
from their general obligations under the contract and performance bond

| E.02 Authority of Inspectors

a. Inspectors enployed by the Government will assist the Engineer in
making all necessary inspections and neasurenents and will enforce a
strict conpliance with the terms of the contract and the orders of the
Engineer. No decisions or instructions of an Inspector will at any time
relieve the Contractor fromthe responsibility ofconplying fully with
all the requirements of the contract. In cases of difference arising

between an Inspector and the Contractor or his agent, appeal shall be
taken to the Engineer

b.  Inspectors are not authorized to waive or alter in any respect any

of the ternms or requirements of the contract, to make additional requirenents
to grant extensions of tinme or delays, or to waive forfeitures. The
Contractor shall not be entitled to paynent for any work inproperly

performed with or without an Inspector”s approval

| E. 03 Performance of Work by Contractor

The Contractor's procedure and methods of construction may, in
general, be of his own choosing, provided they follow best general
practice and are calculated to secure results which wll satisfy the
requirements of these specifications.

b. The Contractor shall furnish the Engineer all reasonable facilities
for obtaining such information as he may desire respecting the character
of the materials and the progress of the work. The Contractor shal
furnish information to include the nunber of men enployed, their pay,
the tinme they worked, and other elenents of cost at the request of the
Engi neer.
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| E. 04 Paynents
Payments for work performed by the Contractor shall be made in accordance

with the provisions of Gause 7 of the General Provisions of Standard
Form 23A or Clause 6 of Standard Form 19, whichever is applicable.

| E.05 Paynents for Change Orders

a. Payments for work performed under any change order or extra work
order issued pursuant to the provisions of Section 3 of the Genera
Provisions, will be made on the basis of unit prices stated in the
contract where applicable. \henever the schedule of unit prices in the
contract does not apply to any items authorized and directed in a change
order such items of work shall be paid for at a price agreed upon in
witing between the parties to the contract before such work is' done

or, in the event of failure of the parties to agree, on the basis of
force account in the follow ng manner:

(1) For all labor, and foremen in direct charge of the specified
operation, the Contractor shall receive the current local rate of

wage and the cost of the enployer's liability insurance, socia

security taxes, etc., to be agreed upon in witing before startin?

the work, to which shall be added an amount equal to 15 percent o

the sumthereof. No allowance shall be made for general superintendence
and the use of small tools and ordinary equipnent.

(2) For all materials used, the Contractor shall receive the
actual cost of such materials, including transportation charges, to
which cost shall be added a sum equal to 15 percent thereof.

(3) For any machine-power tools or special equipnent, including
pertinent fuel and lubricants, which it may be deemed necessary or
desirable to use, the Contracting Officer shall allow the Contractor
a reasonable rental price, to be agreed upon in witing before any
work is begun, for the time that such tools or equipnent are in use
on the work, and to which sum no percentage shall be added.

b. The conpensation as herein provided shall be received by the Contractor
as paynent for work done on a force-account basis. The Contractor's
representative and the Inspector shall conpare records of work done on a
force-account basis at the end of each day. Copies of these reports

shall be made upon suitable forms provided for this purpose, and signed

by both the Inspector and the Contractor's representative, one copy

being forwarded to the Engineer and one to the Contractor. Al clains

for work done on a force-account basis shall be submtted to the Engineer

by the Contractor upon certified statenents, and such statements shall
be filed not later than the tenth day of the nmonth following that in
which the work was actually perforned.

1F. CONTRACT COWVPLETI ON

| F.01 deaning Up

a.  Rubbish shall not be allowed to accumulate on the site and the
Contractor shall collect and remove, fromtine to time, such rubbish and
debris incident to the execution of the contract as, in the opinion of
the Engineer may be undesirable or disfiguring on the prem ses.
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b. Upon conpletion of the work, the Contractor shall renove fromthe
vicinity thereof all plant, buildings, unused materials, concrete forns,
rubbi sh, and other materials belonging to himor used under his direction
during construction, sweep the floors broom clean, clean all w ndow
lights, etc., as may be required by the Engineer, and in case of his
failure to do so, the same may be renmoved by the Government at the
expense of the Contractor and the Contractor and his surety shall be
l'iabl e therefor

| F.02 Final Inspection

The Contractor shall notify the Engineer at |east 10 days prior to the
anticipated date of conpletion of all work specified in the contract.
Upon conpletion of the work, the Engineer shall proceed with final

I nspection and shal |l conplete such inspection as pronptly as practicable.
The time required for such inspection and the making of any corrections
as a result thereof shall be included in the contract performance tine

| F. 03 Acceptance and Final Paynent

Final acceptance is the allowance of final estimates by the Contracting
Officer. The Engineer shall certify to the Contracting Officer that the
contract is conplete and include the amount of the final payment due the
Contractor. Al progress or partial payments nmade prior to the final
payment are subject to correction in the final estimate and paynent.

| F.04 Rel ease of dains

After conpletion of work, and prior to final paynent, the Contractor
shall furnish to the Contracting Officer a release of clains Form Di-
137, properly executed by the Contractor, against the United States
arising out of the contract, other than clains specifically excepted
from the operation of the release.

| F.05 Term nation of Responsibility of Contractor

The contract shall be considered as conpleted after all work contenplated
therein has been accepted and final estimates therefore have been allowed
and paid, and the Contractor shall be considered as released from al
further obligations and responsibility thereunder except as to the
conditions and requirenents set forth in the performance bond and paynent
bond.



DIVISION 2. SITE WORK

2A. DEMOLITION AND REMOVAL OF EXISTING STRUCTURES

2A.01 General

Existing structures to be demolished and/or removed include a timber
entrance road bridge, 200 lin. ft. of barbed wire fence and a concrete

weir in Minthorn Springs Creek. All structures not designated to be
removed shall remain and be protected by the Contractor. Any damage to

the structures to remain shall be repaired by the Contractor at no
additional cost to the Government. All materials resulting from demolition
shall become the property of the Contractor and shall be removed from

the site. Broken concrete may be used as riprap as specified in Division
26 or may be used as fill material as specified in Division 2D.01.

2A.02 Limits of Removal

2A.02a. BELOW ROADS AND PARKING AREAS

All concrete and timber to be removed which is not more than 2 ft.

below subgrade elevation shall be removed. Subgrade elevation is defined
as the bottom of the gravel surfacing.

2A.02b. BELOW LANDSCAPED AND UNSURFACED AREAS

All concrete and timber to be removed which is not more than 12 in.
below finished grade shall be removed.

2A.02c. BELOW NEW STRUCTURES AND PIPELINES

All concrete and "timber to be removed which is not more than 6 in. below
the bottom surface of the structure or pipe shall be removed.

2A.02d. BESIDE NEW STRUCTURES AND PIPELINES

All concrete and timber to be removed which is within 2 ft. of the
structure or pipe shall be removed.

2B. CLEARING AND GRUBBING

2B.01 General

All trees with trunk diameter 6 in. or more in diameter shall be saved
unless specifically designated for removal. All debris resulting from
clearing and grubbing shall be burned or disposed of off the site,
Burying of the debris will not be allowed. All trees and shrubs outside
the limits of clearing and grubbing designated below shall be protected
from damaged by the Contractor.

2B.02 Limits of Clearing and Grubbing

2B.02a. SURFACED AREAS

All areas to be surfaced and within 2 ft. of the surface edge shall be



cleared and grubbed of all trees, shrubs, stumps, roots and other perishable

matter except sound undisturbed stumps and roots may remain as permitted
in Division 2B.02b.

2B.02b. FILLED AREAS

All areas to receive more than 6 in. of fill shall be cleared and grubbed
of all trees, shrubs, stumps, roots and other perishable matter except
sound undisturbed stumps and roots that will be more than 3 ft. below
the slope of embankments or subgrade may remain. Subgrade is defined as
the bottom of the gravel base or concrete.

2B.02c. BUILDINGS AND STRUCTURES

All areas within 5 ft. of new buildings and structures shall be cleared
and grubbed of all trees, shrubs, stumps, roots and other perishable
matter except trees and shrubs designated to remain. Sound undisturbed
stumps and roots may remain as permitted in Division 2B.02b.

2B.02d. PIPELINES

All areas within 2 ft. on either side of the outside of pipelines shall
be cleared and grubbed of all trees, shrubs, stumps, roots and other
perishable matter. Where pipelines are to be placed in filled areas,,
sound undisturbed stumps may remain as permitted in Division 2B.02b
provided they are cut off 6 inches or more below the bottom of the pipe.

2C. EXCAVATION
2c.01 General

The Contractor shall perform all excavation, grading and compacting
necessary for and properly incidental to the completion of the work.

The Contractor shall be responsible for dewatering work areas and no
extra payment will be made for water encountered in any excavation or
other work area. Water removed from the excavations and other work

areas shall not be allowed to flow into the creek if it will increase
the turbidity in the creek.

Material obtained from excavation which meets the fill and backfill
specifications shall be used in the required fills and backfills.
Excess and/or unsuitable material shall be removed from the site or
disposed of in the areas designated by the Government.

X.02 Structural Excavation

Structural excavations include excavations required for footings, slabs
and manholes.

The bottom of excavations shall be within plus or minus 0.1 ft. of the
elevations shown on the drawings.

The bottom of all strucural excavations shall be cleaned to remove all
rocks over 1 in. diameter and loosened soil. Cleaning shall be accomplished



immediately prior to placing gravel base or concrete. Gravel base where
required shall be as specified for pipe bedding in Division 2D.02a.

Excavations carried below the required depths shall be refilled with
gravel base material, placed and compacted all as specified for structural
fill and backfill in Division 20.03.

2C.03 Trench Excavation

This section is applicable to excavations required for the placement of
all underground pipes, conduits and cables.

The trench shall be excavated to permit placement of the pipe, conduit,
or cable to the alignment and grade shown on the drawings or specified.
Excavation depth shall include an allowance for the required bedding and
the trench bottom shall be cleaned of all loosened soil and rocks. The
shape and dimension of the trench shall be as shown. Where not shown
the shape and dimension of the trench shall afford at least 1 ft. on
each side of pipes 3 in. to and including pipes 36 in. diameter, and 2
ft. total width of pipes smaller than 3 in., for doing all necessary
work around and beneath the pipe, for inspection after laying and for
thoroughly tamping the backfill without injury to the pipe or coating.
If, without written authorization, the pipe trench is excavated below
the required depth, it shall be backfilled at the Contractor®s expense
with bedding material specified in Division 2D.02a.

The Contractor shall provide shoring, signs, barricades, etc., In accordance
with OSHA (Occupational Safety and Health Standards), and shall maintain
traffic where trenches cross roads.

2C.04 Other Excavations

Other excavations include all excavations required to construct roads.
parking areas, ditches, etc. The bottom of these excavations shall be
within plus 0.1 ft. of the elevations shown with an allowance for the

required surfacing material.

2D.  FILLING AND BACKFILLING

2D.0! General

References in these specifications to percentages of the maximum density
are percentages of the maximum density as defined and determined by
AASHTO T180, Method D. All materials requiring compaction to minimum
densities expressed as a percentage of the relative maximum density
shall be tested in accordance with AASHTO T180, Method D, Tests shall
be run by an independent testing laboratory selected by the Contractor

and approved by the Engineer. The Contractor shall pay all costs for
testing.

All fill and backfill shall be placed only in the presence of the Inspector.
Fill and backfill material shall be earth or gravelly material free of
refuse, vegetable matter or roots over 1 in. In diameter and rocks over

6 in. in diameter except larger rocks will be permitted in the deep
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fills when placed as specified below for broken concrete. All temporary
planking, timber, etc., shall be removed as the backfill is placed. All
fill and backfill (except Pipeline Backfill and Structural Fill and
Backfill, found in Division 2D.02 and 2D.03, respectively) shall be

placed in layers not exceeding 12 in. loose depth. Before adding succeeding
layers, each layer shall be compacted to a minimum density of 85% relative
maximum density. Broken concrete shall have all rebars cut reasonably
flush and shall be placed in the fill areas in a manner that will allow
compaction of soil, around the concrete pieces. No broken concrete

shall be placed within 12 in. of subgrade.

2D.02 Pipeline Backfill
2D.02a.  GENERAL

The word pipeline shall include all underground pipes, conduits and
cables.

Trenches shall not be backfilled until the Inspector has determined that
installation and testing requirements have been met. Backfill shall be
brought up evenly on both sides of the pipe to avoid lateral displacement
of the pipe or damage to the joints. Insofar as permitted by Division
15D. TESTING, pipelines shall be backfilled on the same day the pipe is
laid to prevent displacement.

A1l pipelines shall be bedded. Minimum thickness of the bedding layer
under the pipelines shall be 6 in. Bedding material shall be furnished
by the Contractor and shall meet the following gradation.

Screen or Sieve Size Percent Passing by Weight
1-1/2 in. 100
1/2 in. Not less than 40
No. 100 Not more than 10

In addition to meeting the above gradation, all bedding for plastic

pipe, ashestos cement pipe (except perforated asbestos cement pipe),

?}rect burial cable and coated and wrapped steel pipe shall pass a
4 In. sieve.

The Contractor may use excavated material for bedding if it meets the
aforementioned gradation or he may at his option process excavated
material to meet the required gradation.

Backfill shall be placed only in the presence of the Inspector. Compaction
of pipeline backfill to 1 ft. over the top of the pipes shall be with

hand-operated compaction equipment.

Material as specified for bedding shall be placed along both sides of
the pipe in layers not exceeding 6 in. loose d%Pth- Before placing
succeeding layers, each layer shall be compacted to the minimum density
of 85% relative maximum density. Backfilling and compacting in 6 in.
layers shall continue until 1 ft. of cover has been placed over the top
of the pipe. Remaining backfill may be placed in accordance with
Division 2D.01. Backfilling with bedding material will be required to
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I ft. over the top of coated and wrapped steel pipes, plastic pipes,
asbestos cement pipes and direct burial cables and to the springline for
all other pipes. Backfill material from the springline to 1 ft. over
the top of pipes other than plastic, coated and wrapped steel pipe,
asbestos cement pipe and direct burial cable shall be granular material
free of rocks over 2 in. in diameter.

2D.02b. PIPELINES UNDER CONCRETE SLABS

Material as specified for bedding in Division 2D.02a shall be placed
along both sides of the pipe in layers not exceeding 6 in. Before
placing succeeding layers, each layer shall be compacted to a minimum
density of 90% relative maximum density. Backfilling with bedding
material shall be extended to the top of the pipeline excavation.

2D.02c. PIPELINES PASSING BELOW OTHER PIPELINES

Pipelines passing below other pipelines shall be backfilled as specified
for "Pipelines Under Concrete Slabs™. Any backfill below a slope of 2:l
(horizontal to vertical), drawn from the top of the upper pipe, shall be
considered as being below the upper pipe.

2D.02d. PIPELINES UNDER BLACKTOPPED AND GRAVEL SURFACED AREAS

Material as specified for bedding and backfill shall be placed and
compacted as specified Division 2D.02a except that all backfill shall be
placed and compacted to 90% relative maximum density. Placing and
compacting shall be done in 6 in. layers.

2D.03 Structural Fill and Backfill

All fill and backfill within 3 ft. of all structures and buildings shall
be defined as structural fill or backfill. Structural fill and backfill
material shall be as specified in Division 2D.01. Structural fill and
backfill shall be placed in layers not exceeding 6 in. loose depth.

Before adding succeeding layers, each layer shall be compacted to the
minimum density of 95% relative maximum density. Compaction of structural
fill and backfill shall be with hand-operated compaction equipment.

Where backfill is to be placed against both sides of concrete walls, the
backfill shall be brought up evenly on both sides of the wall.

No backfill shall be placed against one side of concrete walls until the
concrete has developed sufficient strength to resist the loading imposed
by the backfill. Any abutting concrete walls or beams shall also have
attained sufficient strength. In any case, the backfill placement shall
not exceed the following schedule:

Age of Concrete Backfill Depth
72 hours 1/3 wall height
7 days 2/3 wall height
21 days Full wall height

Any deviations from this schedule must be approved in writing by the
Engineer.
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2. CULVERTS AND RISERS

2E.01 Materials
2E_Ola. CORRUGATED METAL PIPE AND COUPLINGS

Corrugated metal pipes shall be size, gage and length shown on the
drawings. Pipe shall be in accordance with AASHTO M-36 bituminous coated
in accordance with AASHTO M-190, Type A. Bituminous coating is not
required for couplings.

2E.01b. FLARED END SECTIONS

Flared end sections for 7 ft. by 4-1/2 ft. pipe arch to be galvanized
and bituminous coated in accordance with AASHTO M-190. Flared end
section to be multiple panel body with 12 gage sides and 10 gage center
panel. Sides shall have reinforced edge. Reinforced edge to be supple-
mented by 2 in. by 2 in. by 174 in. steel angles. Lap seams between
panels to tightly joined by 3/8 in. rivets or bolts. Angle reinforce-
ment shall be placed under center panel seams. Flared end sections to
have nominal lengths of 6-1/2 ft. (not including connector section) and
a nominal end widths of 14-1/2 ft. Flared end section to have 12 in.

deep toe plate and 12 in. long pipe arch connector section shop connected
to end section.

2E.Olc.  CORRUGATED STEEL FLASHBOARD RISERS

Zinc and bituminous coated Type Il corrugated steel pipe flashboard

riser with 1/2 in. by 2-1/4 in. to 2-3/4 in. annular corrugations, Class
I, Series A, Shape 1, Coating A, conforming to Federal Specifications
WW-P-405B dated June 14, 1974 with Amendment 1 dated May 8, 1976 complete
with zinc and bituminous coated steel bottom plate, flashboard guides

and braces, packaging and packing level C. Structural steel shall be
galvanized or black painted with two coats of zinc dust - zinc oxide
primer prior to application of the bituminous coating. The stub invert
shall be a maximum of 3 in. above the bottom of the riser and flashboard
guides. The bottom of the riser is to be capped with a 10 gauge flat
plate. Flashboard guides to be full height and across the bottom as
detailed, except that riser diameters greater than 48 in. shall also

have a center flashboard guide. 2 in. x 2-1/4 in. angles shall be

welded to the top and midpoint (midpoint brace not required for risers
under 6 ft. in height) of the riser guides for bracing to provide approxi-
mately 3 in. clearance between the brace and the stop log guides.

2E.02 Instal lation

Excavation shall be inaccordance with Division 2C and bedding, backfill
and fill shall be in accordance with Division D.

2F.  PILING

Sheet piling shall be lightweight 12 gage galvanized steel sheet piling

with minimum section modulus of 1.7 in. per ft. of width equal to
Armco Metric Sheeting.
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Salvaged steel piling may be used provided it meets the following require-
ments: (1) pieces shall be straight; (2) interlocking joint edges shall

be intact; (3) minimum thickness of sound uncorroded metal shall be 12
gauge (0.1046 in.) measured at bottom of rust or pitting, bright metal

and bright metal surfaces; (4) without holes, welded patches will be
permitted; and (5) full length or welded splices only for driving depth
required. Sheet piling may be furnished in more than one pattern provided
interlocking edges are compatible.

Piling shall be driven with a drop hammer, pneumatic or steam pile
driver by progressive driving taking care to protect the top. Misalign-
ment of piling shall not exceed six inches from true line as shown on
the drawings. Piling outside the alignment limits shall be withdrawn
and redriven within alignment limits. Concrete slabs shall be enlarged
where necessary to provide minimum concrete thickness of 4 in. outside

giling. In all cases, the piling shall be driven to the depth shown or
eeper.

In lieu of sheet piling, 6 in. thick concrete cutoff walls may be placed
at the Contractor®s option. The wall shall be to the depths shown for
piling, reinforced with No. 4 rebar 12 in. on center each way. Concrete
shall be in accordance with Division 3. Concrete.

2G.  RIPRAP

Riprap stone shall be hard and durable and shall weigh not less than

155 Ibs. per cu. ft. (specific gravity not less than 2.5). Soft or
disintegrated rock will not be allowed. Riprap shall consist of individ-
ual stones weighing more than 25 Ibs. and at least 50% weighing not less
than 100 Ibs. each.

The Contractor may obtain riprap mateiral from required excavations, or
other approved source.

Riprap layer shall be to the thickness shown. Riprap shall be Elaced by
dropping the rocks into place and shall be arranged so that rock sizes
are intermixed using the small sizes to fill the spaces between the
larger stones.

2H. GRADING AND SURFACING

2H.01 Grading

All areas to be filled or excavated shall be graded to the finished
contours shown within a tolerance of 0.1 ft. and with an allowance for
the thickness of the surfacing materials. Edges of graded areas shall
be blended to adjacent contours. Disposal areas shall be graded smooth,
sloped to drain and blended to adjacent contours.

2H.02 Surfacing

All disturbed areas with an existing gravel surface and all areas to
receive new surfacing shall be surfaced with a 9 in. layer of Aggregate
for Aggregate Subbase meeting the requirements in Section 703.06 and a 6
in. layer of Aggregate for Aggregate Base meeting the requirements in
Section 703.07, Size 1" - 0 of the Oregon Standard Specifications for
Highway Construction.
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21.  CHAIN LINK FENCE

21.0-1 General

Work in this division includes construction of approximategy 520 ft. of
chain link fence with 1 gate 20 ft. wide, 1 gate 15 ft. wide, 1 gate 12
ft. wide and 2 gates 3 ft. wide. Fence shall be equal to USS Cyclone
Invincible, with 3 rows of barbed wire. Fence shall be 6 ft. high (not
including the barbed wire). Shop drawings showing all material and
insta]l?tion details shall be submitted for approval before ordering any
materials.

21.02 Materials
21.02a. CHAIN LINK FABRIC

Fabric shall be 9 gauge, 2 inch mesh galvanized coated steel per ASTM A-
392 1.2 ounce coating. Tensile strength to be 80,000 psi minimum. Top
of fabric shall have twisted and barbed selvages.

21.02b. BARBED WIRE

Barbed wire shall be two strands of twisted 12-1/2 gauge steel with 4
point barbs on 5 inch centers. Coating .30 ounce aluminum or Class 3
Zinc per ASTM A-121.

21.02c.  BOTTOM TENSION WIRE

Bottom tension wire shall be 7 gauge coil spring wire with Class 3 Zinc
coating (.80 ounce per square feet of wire surface).

21.02d.  TOP AND BRACE RAILS

Rails shall be 1-1/2 in. schedule 40 galvanized seamless steel pipe
complying with ASTM A-120 or 1-5/8 in. by 1-1/4 in. roll formed section
with minimug yeild stress of 45,000 psi and a minimum section modulus
of .165 in.~. Rails to have 2 ounce zinc coating PSF of surface.

21.02e. LINE POSTS

Posts shall be 2 in. schedule 40 galvanized seamless steel pipe complying
with ASTM A-120 or I1-7/8 in. by 1-5/8 in. roll formed "C" section with
minémum yeild stress of 45,000 psi and a minimum section modulus of .395
in.” perpendicular to fence lines. Posts to have a 2 ounce zinc coating
PSF of surface.

21.02fF. END, CORNER, AND PULL POSTS

Posts shall be 2-1/2 in. schedule 40 galvanized seamless steel pipe
complying with ASTM A-120 or 3-1/2 in. by 3-1/72 in. roll formed section
with mini@urn yeild stress of 35,000 psi and minimum section modulus of
1,000 in. 2. Posts for swing gates shall be in accordance with the
following gate leaf widths:

Up to 6° - 2-1/2 in. schedule 40 galvanized seamless steel

pipe or 3-1/2 x 3-1/2 roll formed section as spec-
ified above.

15



Over 6" to 13" - 3-1/2 in. schedule 40 galvanized seamless steel
pipe.

Over 13"to 18" - 6 in. schedule 40 galvanized seamless steel pipe
Over 18' - 8 In. schedule 40 galvanized seamless steel pipe.
21.029.  ACCESSORIES

All accessories except tie wires shall be galvanized to comply with ASTM
A-153.

Post tops shall be pressed steel or malleable iron, designed as weather-
tight closure caps and to permit the passage of top rail.

Stretcher bars shall be one piece lengths equal to full height of fence
fabric with a minimum cross-section of 3/16 in. by 3/4 in. Provide one
stretcher bar for each gate and end post and two for each corner or pull
post. In lieu of stretcher bars posts may be equipped with integral
lock loops formed in the post.

Stretcher bar bands shall be heavy pressed steel or malleable iron
spaced not over 15 in. on center with no less than 6 bands per stretcher
bar.

Wire ties for tying fabric to line posts and top rail shall be 9 gage
aluminum or galvanized steel. Tie spacing shall be 14 in. on center for
posts and 24 in. on center for top rail. For tying fabric to tension
wire, use 11 gage galvanized hog rings spaced 24 in. on center.

21.02h.  GATES

All gates more than 3 ft. wide shall be double leaf type. Gate frames
shall be fabricated from 1-1/2 in. galvanized seamless steel Pipe complying
with ASTM A-120. Additional horizontal, vertical and diagonal members
shall be provided to ensure proper gate operation, prevent sag and for
attachment of fabric, hardware and accessories.

Gate fabric shall be same as fence fabric. Vertical edges shall be
fastened to frame as specified for the fence posts. Top and bottom
edges shall be fastened to frame as specified for top rail of fence.

Gate hardware shall be malleable iron or pressed steel galvanized in
compliance with ASTM A-153. Hinges shall be non-lift-off-type offset to
permit 180" opening. Stops shall be provided for all double leaf gates
consisting of a flush plate with anchors set in concrete to engage the
center drop rod or plunger bar. Provide a locking device with padlock
eyes as an integral part of the latch. Padlock eyes on double leaf
gates shall be designed to lock both leaves with one padlock. All gate
leaves shall be equipped with keepers to hold the gates in the open
position until manually released.
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21 .02i . CONCRETE
Concrete shall comply with Division 3 of these specifications.

21.03 Installation

Fence installation shall not begin until completion of all grading.
Maximum post spacing shall be 10 ft. Post holes shall have minimum
diameter of 9 inches and a minimum depth of 3-1/2 ft. with bottom of
posts set 3 ft. below ground surface. Posts shall be set plumb and in
proper alignment and grade. Posts shall be held in position during
placing and finishing of concrete. Place concrete around posts in a
continuous pour and tamp for consolidation. Trowel finish tops of post
footings and slope or dome to direct water away from posts. Extend
concrete for gate posts to underside of bottom hinge. Set keepers,
stops and other accessories into concrete as required.

Install fabric on outside of framing with approximately 2 inches between
finish grade and bottom of selvage.

Fabric shall be stretched and anchored to framework so that fabric
remains in tension after pulling force is released.

Gates shall be installed plumb and level with hardware -adjusted for
smooth operation and lubricated where necessary. Ground set items shall
be set in concrete as recommended by the manufacturer and to a depth of
3-1/.2 ft. below finish grade.

Bend ends of all wire ties to minimize hazard to persons or clothing.

Install nuts, tension band and hardware bolts on side of fence opposite
fabric side.
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DIVISION 3. CONCRETE WORK

3A. SCOPE

This section covers concrete materials, placement, finish and curing.
For excavation and backfill requirements see Division 2. Vapor barrier
shall be as specified in Division 7.

38.  COMPOSITION

Concrete shall be composed of Portland cement, water, fine and coarse
aggregate. and an air entraining admixture. Concrete shall contain 5-1/2
sacks of cement per cu. yd. and shall be designed to achieve a minimum
of 3,000 psi compressive strength at the age of 28 days. The Contractor
shall submit for the Engineer®s approval a concrete mixture design
certified by an independent testing laboratory for all concrete to be
used under this contract.

3C. MATERIALS
3c.01 Cement

Cement shall conform to Federal Specification SS-C-192, Type II, low

alkali. Cement will be accepted on the basis of a manufacturer®s mill
certificate that the cement furnished meets the physical and chemical

requirements of the foregoing specification.

3C.02 Water

Water shall be fresh, clean and free from injurious amounts of sewage,
oils, solids, alkali, salt or organic matter. The water content of all
cement mixtures shall be the minimum necessary to place the mixture,
being used. The maximum allowable concrete slump at time of concrete
placement shall not exceed 4 in.

3c.03 Aggregates

a. Aggregates shall be clean, hard, tough, durable and shall conform to
the requirements of Federal Specification SS-A-281. Aggregates will be
rejected if the specific gravity is less than 2.60.

b. Fine aggregate shall consist of natural sand, manufactured sand, or
a combination of natural and manufactured sand. It shall be uniformly
%raded from 0 to No. 4 sieve designation to provide a fineness modulus

rom 2.5 to 3.0. Fine aggregate will be rejected if: (1) deleterious
substances such as shale, clay lumps, mica, loam and soft particles
exceed 3% by weight; (2) the portion retained on a No. 50 screen shows
a weighted average loss of more than 8% by weight when subjected to 5
cycles of Sodium Sulphate test for soundness or 12% loss when subjected
to 5 cycles of Magnesium Sulphate;  (3) portion passing a No. 100 sieve
is 8% or more by weight; or (4) portion passing a No. 200 sieve is 2%
or more by weight.

c. Coarse aggregate shall consist of gravel or crushed stone. It shall

be uniformly graded from No. 4 to 1-1/2 in. sieve designation (square
mesh opening). Coarse aggregate will be rejected if: (1) deleterious
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substances such as shale, clay lumps, organic material, soft particles,
and material passing No. 200 screen exceed 2% by weight; (2) the L.A.
rattler test results in 10% weight loss at 100 revolutions or 40% weight
loss at 500 revolutions; (3) the Sodium sulphate test for soundness
results in an average weighted loss of more than 10% by weight when
subjected to 5 cycles, or 15% loss when subjected to 5 cycles of Magnesium
Sulphate; or (4) portion passing a No. 200 sieve is 0.5% or more by
weight.

d. The Contractor shall furnish to the Government compliance certification
and analysis from an independent testing laboratory for approval of the
concrete aggregates to be used. Approval of a source of concrete aggre-
gates is not to be construed as approval of all materials from that

source. The right is reserved to reject materials from certain localized
areas, zones, strata or channels, when such materialsare unsuitable for
concrete aggregates as determined by the Engineer.

3c.04 Forms
See Paragraph 3F.Olc for dimensional tolerance.

a. Forms shall be sheathed or lined with plywood or other approved
material and shall be true to line and grade. Metal faced or metal pan
forms will not be permitted. Form panels shall be clean, free of encrusted
grout and coated with a non-staining form oil shortly before concrete is
placed. Reinforcing steel and surfaces of construction joints shall be
kept clean of form oil and, if necessary, protective coverings may be
required during form oiling operations. All oil spots on reinforcing
steel and construction joint surfaces shall be removed. Form panels
shall be as large as practical to minimize seams and shall not be used
when damaged or second ply is exposed on the plywood interior surface.
The form shall be substantial and sufficiently tight to prevent leakage
of mortar and sufficiently braced and tied so as to maintain specified
position and shape.

h. Form ties shall be approved round design or as approved for type of
forms used and free from devices that will leave holes or depressions
larger than 1-1/4 in. diameter and of a type that when forms are removed
they shall leave no metal within 1 in. of finished surfaces. Top row of
ties shall be between 3 in. and 12 in. of grade.

c. All exposed exterior corners shall be chamfered 3/4 in. to 1 ft.
below finish backfill grade.

d. Forms shall be removed after pouring as early as practical in a
manner which will prevent injury to the concrete. Unless otherwise
directed, forms, Tfalsework and shoring supporting the weight of the
concrete as under beams, slabs, large openings, etc., shall be removed
within 7 days and all other form work shall be removed within 24 hours
after concrete placement. The Engineer reserves the right-to have
supports and forms left in place up to 21 days under slabs and beams and
up to 72 hours for other form work if weather and curing conditions so

warrant. No forms or supports shall be left on the walls, under slabs
or in the backfill.
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3D. BATCHING AND MIXING

Ready-mixed concrete utilizing approved aggregate shall be used. When a
truck mixer is used, each batch of concrete shall be mixed not less than
70 nor more than 100 revolutions at the rate of rotation designated by
the manufacturer of the equipment as mixing speed. Mixing shall be
performed in the presence of the Inspector at the job site. The air
content shall be between 3 and 6 percent of the volume of the concrete.

3E.  PLACING

a. Concrete shall be placed only in the presence of the Inspector, and
only when the air temperature is between 400 and 900F. The Inspector
shall be notified of intent to pour 24 hours before pour is to start.
All forming shall be completed prior to inspection by the Inspector and
before the concrete is ordered.

b. Adequate cover during expected rainy periods shall be provided for
concrete placement protection. Cover materials shall be set up at the
job site, ready for installation before concreting is started and shall
remain in place until the concrete has set sufficiently to resist any
damage to the finish from rainfall.

c. Concrete shall not be placed on a frozen sub-grade or against any
surfaces having deposits of frost or ice. See paragraph 36.04 for
placing concrete on or against existing concrete.

d. Water shall be removed from within forms and excavations before and
during placement of concrete.

e. Concrete shall be conveyed from mixer to forms as rapidly as possible
and deposited as near final position as possible by methods which will
prevent segregation or loss of ingredients. Freely dropping concrete
vertically a distance of more than 5 ft. or depositing a large quantity
at any point and running or working the concrete along the forms will

not be permitted. Concrete shall be worked into the corners and angles

of the forms and around all reinforcement and embedded items without
permitting the materials to segregate. Once started, concrete placement
shall be carried on as a continuous operation until the placing of the
panel or section is completed. Concrete shall be placed within 30 minutes
after the cement has been added if transported in nonagitating equipment,
or 90 minutes if transported in agitators, unless otherwise authorized.

f. Concrete shall be consolidated with the aid of mechanical vibrating
equipment supplemented by hand spading and tamping. Vibrating equipment
shall be of the internal type and shall at all times be adequate to
properly consolidate all concrete.

3F. FINISHING AND CURING

3F.01 Finishing All Concrete

a. Defective concrete, voids left by the removal of the tie rods,
ridges, lips and local bulging on all concrete surfaces shall be repaired
immediately after the removal of forms. Unless otherwise authorized by
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the Engineer in writing all concrete finishing shall be completed within
48 hours of concrete placement. Voids left by the removal of the tie
rods shall be reamed and completely filled with drypacking mortar.
Defective concrete shall be repaired by cutting out the unsatisfactory
material and replacing with new concrete which shall be secured with
keys, dovetails or anchors. All unformed surfaces of concrete shall
have a wood float finish, unless otherwise specified, without additional
mortar and shall be true to elevation as shown on the drawings. All
wall tops shall be steel troweled and edges finished with a 3/8-in.
radius edging tool. Every precaution shall be taken by the Contractor
to protect the finished surfaces from stains or abrasions. Failure to
maintain the concrete finish schedule will be cause for suspension of
concrete placement.

b. All concrete slabs and walkways shall be float finished and sloped to
indicated grades. Floating may be performed by use of hand or power
driven equipment. Floating shall be started as soon as the screeded
surface has stiffened sufficiently to produce a uniform surface free
from screed marks. Dry topping will not be allowed. A true plane
surface shall be provided for a minimum width of 6 in. between all
mating flashboard guides. Exposed edges of slabs shall be finished with
a 3/8-in. radius edging tool. Additional finishes may be required where
noted on the drawings.

c. [Irregularities of exposed surfaces shall not exceed 1/8 in. for
gradual irregularities as measured by a 5 ft. template or 1/4 in. for
gradual irregularities as measured by a 10 ft. template. Abrupt irregu-
larities will not be permitted. Deviation from line and dimensions
shall not exceed 1/4 in. for fishrearing and holding ponds and 172 in.
for all other work unless noted otherwise on the drawings. However, the
minimum thickness allowed for any structural slab or wall shall be 1/4
in. less than dimensioned.

3F.02 Special Finishes (Where noted on the drawings)
a. WALLS AND CURBS (Sack Finish)

Where indicated on the drawings the exposed surfaces shall be stoned or
ground to expose air pockets and finished by applying cement mortar with

a brush and sacked to give a smooth uniform finish immediately upon form
removal. All finish shall extend 12 in. below backfilT grade line.

b. SLABS AND WALLS

Troweled Finish - Slabs shall be steel troweled after float finishing as

specified above and when concrete is sufficiently hard to prevent excessive
amounts of fines and water from working to the surface.

Sufficient pressure shall be applied to the trowel to flatten and smooth
the concrete and produce a dense, uniform surface free of blemishes,
ripples and trowel marks.

Broom Finish - Slabs and wall tops shall be floated and troweled as

specified above and then broomed immediately following steel troweling.
The broom shall be of an approved type that will produce regular corrugations
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not over 1/16 in. depth. Strokes of the broom shall be made square with
the slab, slightly overlapping, continuous from edge to edge of the

slab. The finished surface shall be free of porous spots, irregularities,
depressions and small pockets.

3F.03 Curing

a. Immediately following the completion of the concrete finish requirements,
all concrete surfaces shall be kept wet for a period of not less than 5

days after placing by covering with a water-saturated material or other
approved methods.

b. Membrane curing will be permitted only where specifically noted on

the drawings. A curing compound conforming to ASTM C-309, Type 2, white
pi?mented, may be used and shall be applied in two coats immediately
following the completion of the concrete finish requirements. In preparation
for the curing compound application, the concrete shall be thoroughly
saturated with water. Curing compound shall be applied as soon as the
surface water has disappeared. The concrete shall be protected from

damage at all times. No curing compound will be permitted on surfaces
against which concrete or other material will be bonded.

c. In lieu of water curing, an epoxy chlorinated rubber surface sealer
and hardener equal to TRI-KOTE 18 may be used. Application rate shall

be not less than one gallon for 250 sq. ft. of surface area. Application
shall be immediately following finishing at a spray pressure of 30 to 40
p.sii.d Concrete surface shall be kept damp at all times until sealer is
applied.

d. During the curing period when there is likelihood of freezing temperatures,
suitable and sufficient measures must be provided to maintain all concrete
surfaces at a temperature of not less than 50°F for a period of not less

than 5 days after concrete placements. All necessary materials for

covering or housing must be on the work site before concrete work is

started and must be effectively applied or installed. Where artificial

heat is employed, special care shall be taken to prevent the concrete

from drying by maintaining the curing procedures. All concrete placed

iq)the forms shall have a material temperature range between 400 and

90"F.

36. EMBEDDED ITEMS (See also Division 5)
36.01 General

Before placing concrete, care shall be taken to determine that all
embedded items are properly positioned, firmly fastened and clean.

36.02 Materials

a. Steel reinforcement shall conform to Federal Specification QQ-S-632

Type Il, Class B-40 or B-60. Wire mesh shall conform to Federal Specification
RR-W-375. Metal chairs shall be galvanized or plastic coated. Bars

and/or wire mesh shall be cut, bent and installed in accordance with the
American Concrete Institute Building Code requirements. The Contractor

shall submit reinforcing steel shop drawings for review by the Engineer

prior to steel fabrication. The Engineer®s review will be for shape,

size and spacing only.
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b. All steel bars shall be furnished in full lengths where possible,
except at the base of all concrete walls where 36-bar diameter splices
are permitted. Other splices shall have a length of not less than 30
times the nominal diameter of the reinforcement unless otherwise shown
and shall be well distributed or else located at points of low tensile
stress. Sheets of wire mesh reinforcement shall overlap each other 12
in. and shall be securely fastened at the ends and edges. Size, spacing
and quantity of reinforcing bars shall be as shown or noted on the
drawings within the following tolerances:

1. Depth, d, in flexural members, walls, columns where d is
24 in. or less: +1/4 in.

2. Depth, d in flexural members and columns where d is more
than 24 in.: + 1/2 in.

3. All other location dimensions: + 2 in., except that speci-
fied concrete cover at ends of members shall not be reduced.

Reinforcement shall be held securely by wire, mortar blocks or metal

chairs during the pouring of the concrete. In general, all reinforcement
shall be securely wired In proper position (alternate bar intersections
minimum) and supported before concrete is poured in any section. Special
precautions shall be taken to insure that the wire mesh is properly

located at all times during the pouring of the concrete. Except as
otherwise shown on the drawings, the thickness of concrete over reinforcing
bars shall be as follows:

Between main bars and surface of concrete deposited against
earth without intervening forms

Between reinforcing bars more than 5/8 in. diameter and formed

concrete surfaces . . . . . . . . . . . . ... ... 2 1n.
Between bars 5/8 in. or less in diameter and formed concrete
surfaces . . . . . . L . L . L o o e e e e e 11/2 in.
Between stirrups and ties and surface concrete . . . . . . . 1 in.
Between slab bars and top of slab . . . . . . . . . . . .. I 1/2 in.
Between slab bars and formed bottom of interior building i
slabs . . . . . L L o e e e e e e e e e e e e 1in.

3G.03 Waterstop

Waterstop shall be installed only where indicated on the drawings and

shall be equal to Servicised Durajoint Type 4 PVC Waterstop, as manufactured
by W. R. Grace & Co. Waterstop in walls shall be spliced to waterstops

in slabs. All splices and butt joints in the waterstop shall be heat

fused as recommended by the waterstop manufacturer.
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36.04 Concrete Joints

a. Construction of stop pour joints shall be located only as shown on

the drawings and shall be formed with or without shear key and waterstop

as detailed. Should the Contractor require other construction joints

than shown on the plans, the Contractor shall submit requests for Engineer®s
approval prior to placing concrete forms. Contraction and expansion

joints shall be constructed at the locations shown and to the dimensions

as detailed. Reinforcing bars shall not extend through contraction or
expansion joints. Premolded joint filler shall be equal to Homex 300 as
manufactured by Homasote Co.

b. Concrete joint preparation for additional concrete lifts shall
require the hardened concrete face to be roughened and cleaned to remove
loosened aggregate particles or damaged concrete. Immediately prior to
concrete placement the surface shall be again cleaned, thoroughly wetted
and followed by flushing with a slurry of neat cement and water.

c. At joints with existing concrete or concrete over 30 days old the
surface of hardened concrete shall be roughened and then cleaned to

remove all dust, loose aggregate particles or damaged concrete. Immediately
prior to placingnew concrete, the hardened concrete surface shall be

coated with an epoxy bonding adhesive equal to Adhesive Engineering Co.

"Concresive #1 Long Pot Life" applied in accordance with manufacturer®s
recommendations.

3H. DAMAGED OR DEFECTIVE CONCRETE

Concrete not conforming to the specifications or concrete damaged from
any cause that is found defective shall be removed and replaced with
acceptable concrete at no additional cost to the Government. Concrete
test cylinders will be taken by the Government for the purpose of checking
concrete quality of materials furnished. All concrete placed without
approval by the Inspector shall be considered defective concrete and

shall be subject to removal and replacement.
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DIVISION 4. GROUT

4A. MATERIAL

Grout shall be a waterproof non-corrosive and non-shrink grout equal to
EMBECO 636 Grout as manufactured by Master Builders.

4B. WORKMANSHIP

All grouting shall be accordance manufacturer®s instructions.
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DIVISION 5. METALS

5A. METAL BUILDING

5A.01 General

The building shall be an all-metal prefabricated type erected from
standard stock components supplied by an manufacturer regularly engaged
in the fabrication of metal buildings. The building shall be complete
in all respects, including doors, roof vents, hardware and all necessary
painting, anchors, bolts, thrust angles or tie rod, fastenings and
sealant required to provide an entirely weather-tight and dust-tight
structure.

The building shall have a gable roof with a minimum slope of 3/4 in.
rise for each 12 in. of horizontal run. Side and end walls shall be
vertical. Interior bay supports shall be clear span. At ends of build-
ing, the support may be either clear span or beams with columns spaced
to permit placement of doors and windows.

5A.02 Design Conditions

The building shall be designed to withstand the dead load of the structure
plus a vertical live load of not less than 20 poinds per square foot of
horizontal roof projection and a wind load of 25 pounds per square foot.
Loads shall be applied to building surfaces and structural members as
specified by MBMA "Recommended Design Practices Manual."™ Wind loads are
to be applied inward and outward on sheeting and to have wind uplift
rating.

The frames and other welded plate members shall be designated in accor-
dance with the requirements of the American Institute of Steel Construc-
tion "S?ecification for the Design, Fabrication and Erection of Structur-
al Steel for Buildings”. All light gauge cold rolled steel structural
members shall be designed in accordance with AISI "Specifications for

the Design of Light Gauge Cold-formed Steel Structural Members.™ All
welding shall conform to the requirements of the American Welding
Society.

5A.03 Structural Steel

Main framing members shall be structural steel rigid frames or trapped
beam and columns. Secondary framing members shall consist of hot or
cold rolled shapes and rods. Adjustable threaded rod cross bracing,
purlins, girts, purlin and girt spacers, flange braces and other neces-
sary members shall be installed to provide structural integrity. Framing
shall be provided at all wall openings. This framing shall be secured
to structural elements of the building as required to reinforce the
oEenin% and provide anchorage for the finish frames. Connection angles
shall be provided for design loading conditions specified in Division
5A.02. ALl members shall be full length without splices where feasible.

All structural steel shall comply with Federal Specification QQ-S-741D.
5A.04 Roofing and Siding

All exterior roof covering and siding shall be precision roll-formed
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factory painted metal panels of steel. Sine curve corrugated panels are
not acceptable. Roof and wall panels shall be formed from 26 gauge or
heavier galvanized steel conforming to Federal Specification QQ-S=775D,
Type 1, Class D. Roof and wall panels shall be factory finished on both
sides before forming with a thermosettling vinyl coating. Panel colors
will be selected by the Engineer after award of the contract, from the
manufacturer®s standard colors.

Metals panels shall be precision roll-formed with a major corrugation at
not more than 12 in. centers. The ridge cap shall be one piece from
purlin to purlin on each side of the roof ridge. The ridge piece shall
be factory-formed to match the roof slope and roof panel corrugation.
The ridge piece shall be of the same material and finish as the roof
panels. The gable fascia and roof trim pieces shall be formed from. 26
gauge or heavier galvanized steel. All materials shall be factory
painted to match the roof and/or wall panels.

All exposed wall panel fasteners shall be covered with a plastic cap of
the same color as the metal panels.

Flashing material at roof vents shall be equal to Dow Chemical Co.
"Saraloy 640R" plastic flashing.

Metal panels and accessories shall be installed in strict accordance
with the panel manufacturer®s recommendations and these specifications.
Extra care shall be taken when field drilling holes to prevent buring or
staining painted surfaces from drill shavings. Panels with burned or
stained finish and panels that have been dented or otherwise damaged
shall be replaced by the Contractor at his own expense.

Panels shall be applied with side laps of at least one full corrugation
and at least 6 in. end lap at ridge cap. All panel ends shall be sealed
with a resilient set in mastic top and bottom to insure a completely
sealed structure. All side laps of both roof and wall panels shall be
sealed with a 3/16 in. bead of permanently pliable mastic.

The Contractor shall furnish a 5-year written guarantee backed by the
panel manufacturer against roof panel finish failure by cracking, crazing,
chipping, blistering, peeling, or loss of adhesion caused by installation
procedures, normal exposure and service.

Guarantees shall ﬁrovide for repainting in-place of failed panel finish

and repair of leaks within 30 days after notification at no additional
cost to the Government.

5A.05 Roof Vents and Fasteners

Ridge vent shall be furnished complete with operable damper equipped

with a chain operator. Chain operator shall be sufficiently long to

permit operation of the damper from the floor of the building and attachment
to the nearest wall.

Ridge vent shall have a throat dimension of at least 9 in. wide and 12

ft. long. Ridge vent shall be fabricated from galvanized steel sheets,
28 ga. minimum thickness, painted the same color as the roof panels.
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Ridge vent shall be stormproof, with enclosed ends and openings fitted
with galvanized bird screen.

All bolts, nuts, washers, screws, embedded anchor bolts, and miscellaneous
fasteners for field assembly of the metal building except those made of
hlghlten5|le steel shall be galvanized, cadmium plated or stainless

steel.

58. MISCELLANEOUS METALS
5B.01 General

Steel shall be free from mill scale, flake rust orpitting, All Steel
to be galvanized shall be hot-dipped galvanized in accordance with ASTM
A-123. Galvanizing shall be after fabrication.

5B.02 Materials
5B.02a. STRUCTURAL STEEL SHAPES, PLATES AND BARS

Structural steel shapes, plates, and bars shall conform to Federal
SpecificationQQ-S-741.

5B.02b. FASTENERS

All bolts, nuts and washers shall be galvanized, cadmium plated or
stainless steel as noted. Cinch anchors shall be equal to Phillips Red-
Head non-drilling flush anchors.

5B.02c.  SCREEN

Screen shall be 4 x 4 x .106 steel double weave woven wire as manufactured
by Western Wire Works. Screens panels shall be furnished full size with
no splices.

5B.02d. BAR GRATING

Bar grating shall be aluminum equal to Ryerson #19-AP-4 with 1-1/2 X
3/16 in. bearing bars 1-3/16 on center and 5/16 in. cross bars 4 in. on
center. Maximum panel width shall be 3 ft. and minimum panel width
shall be 18 in.

5B.03 Fabrication

Field welds of galvanized steel components will not be allowed unless_so
indicated on the drawings and all such field welds shall be painted with
Galvacon or equal.

The finished diameter of bolt holes shall not be more than 1/16 in.
larger than the nominal diameter of the bolt unless otherwise shown.

On all exposed metal surfaces all cuts, drilling, welds, etc., shall be

smooth free of burrs, scale, jagged edges, etc. All grating cuts shall
be saw cuts.

28



All welds shall be continuous and to the full strength of components
unless specifically noted otherwise.

All shop fabrication shall be to the shapes and dimensions shown within
1/16 in.

5B.04 Installation

Embedded items shall be securely fastened in place to prevent displacement
during placing and finishing. Tolerance in the finished work shall be

1/4 in. for horizontal location dimensions and 1/8 in. for elevations;
however, all metal surfaces and edges shall be flush with adjacent
concrete surfaces were applicable.

Movable items shall operate smoothly and easily without binding and fit
the mating parts at all appropriate locations and orientations.
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DIVISION 6. DOORS AND WINDOWS

6A. GENERAL

All doors shall be supported by the building framing members with suffi-
cient braces, stiffeners and anchors to prevent any deflection due to
wind or normal pressures. Wall panels shall be jointed closely, secured
and sealed to the frames to provide a tight weather-proof seal. Caulk
all door frames to provide weather-tight seal.

6B. OVERHEAD DOORS

Overhead door shall have clear opening dimensions of 10 ft. wide by 10
ft. high and shall be aluminum and fiberglass sectional upward-acting
door equal to those manufactured by the Overhead Door Corporation. Door
shall be fabricated from 6063-T6 aluminum alloy extruded shapes to
produce a door nominal 2 in. thick. Center rails shall be designed with
a weather joint. A neoprene weatherstrip shall be installed on bottom
rail to seal the bottom of the door against weather. Fiberglass panels
shall be deeply ribbed .04 in. minimum thickness and shall extend the
full width of each section. Each panel shall consist of a single

fipfrglass panel securely fastened to the rails, end stiles and center
stiles.

Door shall be accurately counterbalanced with torsion springs, tapered
drums and corrosion resistant lift cables with chain hoist. Door shall
be equipped with corrosion resistant hardware and ball bearing rollers.
Tracks shall be 2 in. corrosion resistant steel mounted on corrosion
resistant brackets or angles. Doors shall be equipped with tumbler
locks with single unit lock mechanism and adjustable keepers on track.

6C.  PASSAGE DOORS

All items of finish hardware shall be U.S. 26D or U.S. 28 finish. Door
stops shall be Federal Specification FF-H-00111b (GSA-FSS) cast aluminum
or cast bronze. Door stops shall be Type 1330E or 1330AE as appropriate
for clearance of door above floor.

Hinges for steel door shall be Federal Specification FF-H-116~ Type
12107, 4-1/2 by 4-1/72 full mortise, template, loose non-rising pin, ball
bearing. Lock sets shall be Federal Specification FF-H-106, Type 161.
Doors shall be furnished with hardware items as follows: (a) Door leaf
shall have a floor mounted door stop, 1-1/2 pair hinges, and (b) type
161A lock set on exterior door, type 161N on Interior crew room door and
type 161T on rest room door.

All weatherstripping shall be fabricated using black neoprene. Sponge
shall be closed-cell extreme temperature type meeting requirements for

MIL R=6130A, Type 2, Grade C. Solid neoprene shall be extreme temperature
type meeting requirements of MIL R-6855, Class 2, Grade 40. Fastener
shall be stainless steel,” self-tapping screws for all-weather strip
application. Weather stripping for passage door head and jambs shall be
extruded aluminum equal to Zero Weather Stripping Company No. 140.
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Doors shall be equal to Steelcraft Manufacturing Company "Full Flush™.
Doors shall have seamless 18 ga. cold roll steel faces with honeycomb
core, with thickness, size and swing as shown. Doors shall be welded
construction, prepared for hardware specified, sound deadened bonderized
and finished with one baked-on or epoxy shop prime coat. Doors shall be
reinforced at closures, locks and hinges and shall be furnished with
rigid vinyl top channel closures. Metal door frames shall be equal to
Steelcraft Manufacturing Company 16 ga. cold rolled steel frames furnished
with a least 3 jamb anchors and one floor anchor per jamb member. Frame
face width shall be 2 in. nominal. All metal door frames shall be
prepared for 1-1/2 pair hinges with reinforcing and dust covers at
hinges and strike. Steel frames shall be welded construction, fully
pongerized and shop primed. Rubber mutes shall be installed at lock
jamb.

Frames shall be set plumb and true securely anchored to jamb members and
bottom of jamb shall be anchored to concrete. Flashing and sheet metal
trim shall have mastic applied at laps and junctions to insure a weather-
tight structure.

6D. WINDOWS

Windows shall be dual glazed double strength Type Il, Class 1, Quality 6

or better glass. Glazing shall be installed with sealants and sealing

tapes as recommended by the glazing manufacturer. Each piece of glass

shall bear the manufacturer®s label identifying type, thickness and

guality of the glass. Window shall be single horizontal sliding, fabricated
rom stock extruded aluminum sections with anodized finish and shall

meet the requirements of AAMA Specification HS-B2. Window shall have at
least half of its area operable and shall be furnished with an insect

screen.
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DIVISIONS 7, 8, 9, 10, 11, 12, 13, and 14
These Divisions are not applicable to work under this contract.

DIVISION 15. MECHANICAL
15A. GENERAL

15A.01 Scope

Work covered by this section includes furnishing and installing all
piping, valves, slide gates and testing of all systems.

15A.02 Codes and Abbreviations

ASTM: American Society for Testing and Materials
AWWA: American Water Works Association

158.  PIPING '

The work covered by this section includes furnishing and installing the
piping systems shown on the drawings.

The types of material to be used in the piping systems are shown on the
drawings. Specifications for each type of material are listed hereinafter.
All piping systems shall be constructed from the materials shown and to
the lines, grades and dimensions shown. Where not shown, the pipes

shall be located to avoid interference with other features and sloped a
minimum of 0.001 to drain.

All piping systems shall be plugged, tested and left ready for use.
15B.01 Materials

15B.0la  PVC SUPPLY PIPE AND FITTINGS

Pipe and fittings shall be made from ASTM D1784, Type I, Grade 1 PVC.

Pipe shall comply with AWWA C900, Class 160, SDR 26 or ASTM D1785,
Schedule 40.

Fittings shall be socket type complying with ASTM D2467. Solvent cement
for socket joints shall comply with ASTM D2564 made especially for PVC
piping.

15B.0lb  PVC DRAIN PIPE

Pipe and fittings shall be rubber gasketed complying with ASTM D3034,
made from material complying with ASTM D1784, Type I, Grade I.

15B.0lc  STEEL PIPE AND FITTINGS
Steel pipe shall conform to ASTM A-53, with 3/16 in. minimum wall thickness.

Steel pipe to be buried in the ground shall be coated and wrapped in
accordance with AWWA C203 finished with a single wrap craft paper. The
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minimum number of sections for each fabricated fitting shall be as
follows:

0 through 22-1/29 2 sections (1 miter)
over 22-1/2° through 45° 3 sections (2 miters)
over 45° through 67-1/2° 4 sections (3 miters)
over 67-1/2° through 90° 5 sections (4 miters)

The centerline length of each piece between miters shall not be less
than 1/2 the nominal pipe diameter.

Steel pipe joints shall be flanged, welded, bell and spigot, or flexible
coupling connected.

Pipe flanges shall conform to AWA C207 Class D flanges except where
noted as Class B flanges. Flanges to be welded or screwed on shall be
shop or factory mounted and refaced after mounting. Gaskets for flanges
shall be full facing rubber gaskets cut from 1/4 in. thick Buna N rubber
sheet stock with Durometer rating 65/76 or shall be factory formed,

1/4 in. nominal thickness of equal quality material.

Welded joints shall be single butt weld type in conformance with AWWA
C208, Table 1. Welded connections shall be coated in accordance with
AWWA C203-73.

Bell and spigot ends shall be in accordance with AWWA C200-75 Section
3.7.7. Spigot ends shall have groove for confining rubber gasket.

Flexible couplings for connecting steel pipe to steel pipe or for connecting
steel pipe to PVC pressure pipe shall be equal to Smith Blair 411 with
corrosion resistant nuts and bolts. Flexible couplings for connecting

steel pipe to PVC drain pipe shall be Smith Blair 413 with corrosion
resistant bolts.

Field procedure and coal tar enameling of couplings shall in accordance
with AWWA C203.

158.00d ~ CAST IRON SOIL PIPE AND FITTINGS

Cast 1ron soil pipe and fittings shall comply with Cast Iron Soil Pipe
Institute Standard No. 201-72.

15B.02 Pipe Handling and Transportation

During loading, transportation, unloading and laying or installation,
every precaution shall be taken to prevent injury or damage to the
pipes. Use strap slings for lifting coated pipes.

Coated and wrapped steel pipe shall be handled and transported in accordance
with AWWA C203 Section 4.1.

Any section of pipe with a damaged end or barrel shall be repaired as

directed if in the opinion of the Engineer a satisfactory repair can be
3
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made; otherwise, the damaged section shall be replaced with an undamaged
section at the expense of the Contractor.

15B.03 Installation
15B.03a GENERAL

Buried pipe lines shall be installed only in the presence of the Inspector.
Excavation and backfill shall be as specified in paragraph 28.

Pipe trenches shall be kept free of water which might impair joining
operations at all times when pipe is being placed.

In case defects are revealed by inspection, the Contractor shall replace
the defective pieces and shall bear the expense. All pipe and fittings
shall be carefully cleaned before laying. Precautions shall be taken to
prevent foreign material from entering the pipe. Pipe shall be laid
with bell ends facing in the direction of laying and generally on an
uphill direction unless otherwise directed. Pipe shall be cut only to
remove defective places or for closing pieces. Such cuts shall be made
square.

Pipe shall be laid on a prepared bed of the specified depth and gradation.
The bedding shall be placed in the excavated trench and shall be compacted.
Depressions for pipe bells and couplings shall be hand excavated. After

the bedding has been compacted, the top 1 in. shall be loosened to

provide cushioning for uniform pipe support. To insure full bearing of

the pipe on the bedding material, the pipe shall be lifted after initial
placement to allow the Inspector to view the depression left by the

pipe. If full bearing is not evident, the bedding surface shall be

reshaped or additional bedding material added until full bearing is achieved.

All laying operations to provide water-tight pipe and pipe joints shall
be the responsibility of the Contractor. If adjustment of the position
of a length of pipe Is required after it has been laid, it shall be
removed and rejoined as for a new pipe. Prior to acceptance the inside
of the pipe shall be cleaned and all debris removed.

The pipe units shall be fitted together and the joints shall be drawn
together so that the bells and spigots are as nearly fully engaged as
practicable. Care shall be exercised to secure true alignment. The
rubber gaskets shall be fitted properly in place and lubricated as
necessary, and the pipe shall be fitted together in a manner to avoid
twisting or otherwise displacing or damaging the gaskets.

Thrust blocking shall be provided as required on all changes of direction
in the pipe lines such as: opposite branch connections of tees or wyes,
outside bends or elbows either horizontal or vertical, at reducing
changes in diameter, at dead ends and any other places where forces due
to pressure or flow of water may develop. Thrust blocking shall equal

or exceed the pipe manufacturer®s recommendations for applicable test
pressures listed in the Test Schedule in Division 150. and a soil bearing
strength of 2000 Ib. per sg. ft.

Exposed piping shall be run parallel and square with the lines of the
structures unless otherwise indicated. Pipes shall be accurately cut to
allow assembly without springing or forcing. Pipe to be embedded in
concrete shall be secured in placed to prevent displacement during
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concrete placement. Do not weld embedded pipe to reinforcing steel.
Embedded pipes without seep collars may at the Contractor®s option be
grouted into blockouts. Groutin? shall be accordance with Division 4.
All buried piping shall have a flexible joint or coupling within 2 ft.
of the concrete surface whether shown on the drawings or not.

15B.03b  PVC PIPE AND FITTINGS

Plastic pipe shall be installed in accordance with the manufacturer®s
instructions, except that bedding shall be in accordance with Division
2D.02a. Install electronically-detectable plastic tape 1 ft. below
finished grade over all plastic pipe buried in the ground. Tape to be
Allen "DETECTATAPE" 3 in. wide and imprinted continuously "BURIED WATER
LINE BELOW" or other appropriate wording approved by the Engineer.

15B.03c.  STEEL PIPE

Field welding of steel pipe shall be in accordance with AWWA C206.
Galvanized piping shall not be field welded.

Flanged pipe shall be installed using full-facing rubber gaskets between
each pair of mating flanges. Gaskets shall be cut from 1/4 in. thickness
of Buna N rubber sheet stock with Durometer rating of 65/76 or shall be
factory formed, 174 in. nominal thickness of equal quality material.

All bolts shall be installed in flanged pipe but shall not be tightened
until the complete run of piping has been installed and aligned. Bolts
shall be tightened uniformly to a torque of 30 to 40 foot-pounds for 5/8
in. bolts, 50 to 65 foot-pounds for 3/4 in. bolts, 80 to 100 foot-pounds
for 7/8 in. bolts and 120 to 150 foot-pounds for 1 in. bolts. Bolts
threads and nut bearing surfaces shall be lubricated before tightening.

Threaded joints shall have a thread joint compound applied to a the male
threads before making the joint.

Coated and wrapped steel pipe shall be handled and stored at the installa-
tion site in a manner that will prevent damage to the pipes, coatings
and wrappings. Pipes shall be lowered into the trench by means of wide
belt slings. Chains, cables, tongs or other equipment Iikeay to damage
the coating will not be permitted, nor will dragging or skidding the
pipe. The Contractor shall allow the Inspector to examine the underside
of the pipe. Any damaged areas shall be repaired before lowering the
pipe into the trench. During installation, every precaution shall be
used to prevent damage to the coating. No metal tools or heavy objects
shall be permitted to come in contact with the coating. Workmen will
not be permitted to walk on the pipe unless necessary and in case of
such necessity, the workmen shall wear shoes with rubber or composition
rubber heels. Any damage to the pipe or coating shall be repaired at
the expense of the Contractor as directed by the Engineer. All field
joints shall be by means of flexible couplings, bell and spigot ends,
threaded couplings or flanges. No field welding will be permitted.
Couplings and exposed pipe ends shall be reprimed in the field. When
the primer is dry, these surfaces shall be coated with AWA coal tar
enamel recommended by the manufacturer of the coating used on the pipe.
The coating shall be capable of conforming to the normal movement of the
buried pipe without cracking.

15B.03d  CAST IRON SOIL PIPE AND FITTINGS

Unless detailed otherwise, the installation of cast iron soil pipe shall
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be as recommended in Cast lIron Soil Pipe Institute Pamphlet No. 100,
except that soil pipe laid in trenches shall not be supported with
masonry blocks at couplings and bedding shall be in accordance with

Division 2D.02a.
Assembly of joints shall as recommended by the manufacturer.

15C. VALVES AND SLIDE GATES

15¢.01 Slide Gates

Slide gates shall be Waterman C20 with minimum frame heights and rising
stem extensions as shown or full frame heights. Frame parts, stem
extensions, anchor bolts and assembly bolts shall be galvanized. Lift
nuts shall be cast bronze. Tops of all stem extensions or tops of all
full frames shall be fastened to adjacent concrete walls with galvanized
pipe clamps Fee & Mason Fig. 366 or anchor bolts. Installation shall

be as recommended by the manufacturer. Embedded parts shall be built
into forms and embedded directly in cast-in-place concrete or grouted
into blockouts, Grouting shall be as specified in Division 4.

15C.02 Butterfly Valves Larger Than 6 Inches

Butterfly valves shall be Pratt Goundhog line size Class 150 butterfly
valves with buried service manual operators conforming to AWA C504-74
with the following additional requirements.

1. Valve shafts material shall be stainless steel Type 302, 303, 304
316 or Monel.

2. Rubber seat thickness shall be in accordance with Table 4 in AWWA
c504-70.

3. Valve discs shall be alloy cast iron (conforming to ASTM A-436,
Type 1 or2, or ASTM A-439 Type D2, with a maximum lead content of
0.003 percent) or stainless steel ASTM A-276 Type 304 or 316.

4.  Operators shall have adjustable internal stops.

5.  Valves shafts shall be securely attached to the valve discs b
means of keys, dowel pins, taper pins or any combination of the
three. The connections between the shaft and disc shall be designed
to transmit shaft torque equivalent to at least 75% of the torsional
strength of the minimum required shaft diameters. Dowels and taper
pins shall be mechanically secured.

Buried valves shall be equipped with cast iron slip-type valve boxes and
covers, extension stems and Pratt Diviner ground level position indicator.
Valve box shall have sufficient overlap to permit a top adjustment 6 in.
higher than the present elevations.

Exposed butterfly valves shall be flanged and equipped with cast iron
floor boxes and covers, extension stems and Pratt Diviner groundlevel
position indicator. Top of floor boxes shall be fastened to adjacent
concrete walls with offset pipe clamp equal to Fee & Mason Fig. 366.
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15¢.03 Butterfly Valves (6 Inches and Smaller)

Butterfly valves shall be PVC rubber seated butterfly valve as manufactured
by Celanese Piping Systems with 316 stainless steel shaft, teflon coated
top and bottom bearings, O-ring shaft seals, steel lever and operator
assembly. Shaft shall be square through the disc body. Lever and

operator assembly shall be equipped with device for holding valve in

open, closed or throttled positions. All PVC to be ASTM D1784 Type I,
Grade 1 material .

15c.04 Ball Valves

Ball valves shall be single union PVC ball valves as manufactured by
Celanese Piping Systems with teflon ball seats, O-ring seals on stems,
0-ring seals between end connectors and carriers, O-ring seals between
valve_bfdies and carriers. All PVC to be ASTM D1784 Type 1, Grade 1
material.

15¢.05 Gate Valves

Gate valves shall be equal to M&H NRS-Style 67 with bronze mounted cast
iron body, cast iron discs with bronze seats, bronze stem, 2 in. square
operating nut, double O-ring stem seals, cast iron slip-type valve boxes
and covers, extension stems to place 2 in. square operating nut 3 in.
below the box covers. Valve box shall have sufficient overlap to permit
top adjustments 6 in. higher than present elevations.

15C.06 Valve Wrenches

Valve wrenches (two required) shall be T handle socket wrench to fit 2
in. square nut as made by M & H Division of Dresser Manufacting. Stems
shall be 4 ft. long.

15D. TESTING

Flush all piping until clean. Test piping as a system or in sections.

Furnish all necessary pumps, valves, gauges, meters and labor for all
testing. Notify inspector in writing 3 days in advance of test. Repair
any leaks and re-test. Dispose of surplus water from testing. Tests of
piping in the ground shall be made with the pipe backfilled to a depth
of 12 in. with all joints and couplings left exposed for inspection.
Concrete thrust blocks shall have cured for a minimum of 24 hours before
testing. All tests shall be made for a minimum of 4 hours with water or
as indicated. Allow a minimum of 24 hours after filling system for
natural absorption before starting tests. Clean up after testing.
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PIPING TEST SCHEDULE

System Test Pressure Results

Supply Pipes (Not buried) 25 psig No loss in pressure or
visible leaks.

Supply Pipes (buried) 25 psig Leakage not to exceed

1-1/2 gal. per in. of
diameter per 100 ft. in
24 hours. No visible
leaks

*Drain Pipes Fill to Leakage not to exceed
highest point 5 gals. per in. of
diameter per 100 ft. in
24 hours. No visible
leaks.

* In lieu of this method, the Air Test Method published by International

Pipe andceramics (Interpace) in their bulletin "Procedure for Leak
Locating With Low Pressure Air: may be used.
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EXHIBIT 7B
TECHNICAL SPECIFICATIONS

DIVISION 1. GENERAL REQUIREMENTS

——

1A. SUMMARY OF WORK

IA.01 Description of Work

The work to be performed under this contract consists of furnishing all
labor, equipment, materials and supplies required to construct a hatchery
bU|Id|ng, rearing ponds, spawning and holding structure, two water
control structures, two water intake structures, effluent settling pond
and supply and drain pipe.

IA.02 Location of Work

All work to be performed is at Bonifer Springs Hatchery on the Umatilla
Indian Reservation near Pendleton, Oregon.

IA.03 Inquiries

Questions regarding the work should be directed to

1A.04 Applicable Codes

In instances where these specifications do not state exact materials or
methods of construction, the applicable minimum requirements of the
Uniform Building Code, 1979 edition shall govern.

IA.05 Engineering Services

The Engineer will furnish the Contractor with all necessary information
relating to elevations and control points. From these elevations and
control points, the Contractor shall furnish and place all additional
stakes, marks and templates required for the performance and completion
of the work. If any Government-established reference point or bench
mark 1s disturbed or destroyed, the Contractor shall replace it to the
original line and grade at his own expense.

1B.  CONTRACT DOCUMENTS

IB.01 Drawings

The following drawings are hereby made a part of this invitation by
reference:

Drawing No. Title Sheet Number
IF-MIX-248-1.0 SITE MAPS 1 of 9
1 F-MI1SC-248-2.0 PLOT PLAN 2 of 9
1 F-MISC-248-3.0 #3 SPRING INTAKE 3 of 9
1 F-M1SC-248-4.0 #1 SPRING INTAKE 4 of 9
1 F-M1SC-248-5.0 HOLDING/SPAWNING FACILITY 5 of 9
IF-M1SC-248-6.0 WATER CONTROL STRUCTURES 6 of 9
1 F-MISC-248-7.0 INTAKE MISC. METALS 7 of 9
1 F-M1SC-248-8.0 HATCHERY BLDG. & DETAILS 8 of 9
1 F-M1SC-248-9.0 MISC. STRUCTURES & DETAILS 9 of 9
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18.02 Coordination of Documents Governing the Work

a. The standard Government forms, specifications, associated plans,
general and supplemental provisions, and supplemental agreements, made a
part of the contract are essential parts thereof and the requirements in
one are as binding as though contained in all. They are intended to be
mutually supplementary to describe and provide for a complete work.

b. All discrepancies in the drawings shall be brought to the attention
of the Engineer for resolution. Blueprints shall not be scaled to
obtain missing or conflicting dimensions. The Contractor shall keep a
check on dimensions and details as the work progresses and any errors or
discrepancies discovered shall be promptly reported to the Engineer.

c. In cases of conflict between plans, specifications, special provisions,
supplemental agreements and provisions of Standard Government Forms, the
provisions of Standard Government Forms shall govern. In all cases of
dispute in respect to such conflict or as to what part or parts of the
specifications apply to any given parts of the work, decisions shall be
made by the Contracting Officer.

IB.03 Copies of Drawings and Specifications

a. When reduced size drawings are furnished with the Invitation for
Bids, 2 sets of full size prints will be furnished by the Contracting
Officer at the request of Bidders.

h. Full size prints shall be used for construction. The Contractor
will be furnished with a reasonable number of additional copies of the
drawings and specifications he may require to carry on the work in a
satisfactory manner.

1 C. SUBMITTALS

IC.01 Equipment, Materials and Components

a. All equipment, materials and components furnished by the Contractor
shall be stock models for which parts are readily available and shall be
products which shall have performed satisfactorily in an installation
independent of the manufacturer®s facilities for a consecutive period of
not less than 2 years as of the date of the bid opening.

b. Any item which the Contractor proposes to furnish as equal to item
specified shall be submitted for approval following the instructions
below.

IC.02 Submittal Procedure

a. All submittals shall be made utilizing the Government furnished
Submittal Form RI-67 which shall be used as the document for approving
or disapproving the material. Written approval must be obtained from
the Government before items are installed. Submittals not in accordance
with the plans and specifications shall be accompanied by a written
statement indicating in detail all parts which deviate from the plans
and specifications.

b. AlIl submittals shall be made to the Engineer by the Contractor only.
Submittals received by the Engineer without the Contractor's signature
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shall be returned to the Contractor without action.

C. Literature, shop drawings, etc., fullg describing the items which
the Contractor proposes to install shall be submitted in 5 copies.
Material or finish samples shall be submitted in 3 sets. ltems submitted
shall be plainly marked to indicate which options, models, etc. are
proposed.

IC.03 Required Submittals

a. Construction Schedule. The Contractor shall furnish the Engineer

his ProFosed work schedule within 15 days after award of contract. He

shall also advise the Engineer of revisions of the schedule as modifications
may become necessary, or as may be required after commencement of work.

Such outlines and revisions shall be in sufficient detail to enable the
Engineer to judge as to the adequacy of the Contractor®s operations and

to anticipate such conditions as may tend to impair or retard the progress
and completion of the work.

b. The Contractor shall send submittals for the following items to the
Regional Engineer for approval prior to installation:

Concrete Material Misc. Metals

Doors Piping Layout and Materials
Embedded Metals Items Rearing Ponds

Fencing Rebar Schedule & Placement Drawing
Grating Hardware

Incubators Slide Gates

Metal Building Valves

Windows Hatching Troughs

Water Closet
1D. CONSTRUCTION SUPPORT

ID.01 Utility Services and Construction Support Facilities

The Contractor shall furnish all facilities and utilities needed for his
operations under this contract, including all temporary heat, light,
power, water, telephone, sanitary facilities and job offices and shops.

ID.02 Access to Site

Access to the work from existing roads shall be provided by the Contractor
at his own expense. The Government assumes no responsibility for the
condition or maintenance of any road or structure thereon that may be

used by the Contractor in performing the work under these specifications
or in traveling to and from the site of the work. No payment will be

made to the Contractor by the Government for any work done in improving,
repairing, or maintaining any road or structure thereon for use in the
performance of the work under these specifications. Roads subject to
interference by the work shall be kept open.

ID.03 Protection of Property-

The Contractor shall not enter upon private property for any purpose
without first obtaining permission from the owner or his duly authorized
representative, shall be responsible for the preservation of all public

and private proRerty along and adjacent to work contemplated under the
contract, and shall” use every precaution necessary to prevent damage or

3



injury thereto. He shall exercise due care in preventing, and shall be
responsible for damages to structures of all kinds, whether owned by the
Government or privately, and shall protect from disturbance or damage
all land monuments until they have been properly referenced by the
Engineer.

ID.04 Rights of Way

The sites necessary for the installation of machinery, camp grounds, and
works to be constructed, and for Government furnished borrow pits,
required channels, ditches and spoil banks, will be provided by the
Government. Days under which work is prevented by failure to furnish
necessary right of way under the initial sentence of this paragraph will
not be counted against the Contractor as delay in completion of the
contract, and the time stipulated for completion of work will be increased
by the number of calendar days of any delay so caused. In event of
failure to obtain right of way for all or any portion of the work by the
time construction has progressed thereto, the Contracting Officer shall
have the right to omit such work or portion of such work.

ID.05 Operations and Storage Areas

All operations of the Contractor (including storage of materials) upon
Government premises shall be confined to areas authorized or approved by
the Contracting Officer. Government premises adjacent to the construction
will be made available for use by the Contractor without cost whenever
such use will not interfere with other Government uses or purposes. The
Contractor shall be liable for any and all damages caused by him to such
Government premises and shall at all times protect and preserve all
materials, supplies, and equipment of every description and all work
performed,

ID.06 Protection of Environment

a. All contract operations shall be conducted within compliance of all
federal, state and local environmental laws and regulations. This
condition applies to, but is not limited to, laws and regulations governing
noise levels and air and water quality standards.

b. If the Contractor fails or refuses to promptly comply with the
requirements of subparagraph above, the Contracting Officer or his
authorized representative, shall notify the Contractor of any noncompli-
ance and indicate to the Contractor the action to be taken. The Contract-
or shall, after receipt of such notice, immediately correct the conditions
to which attention has been directed. Such notice, either oral or
written, when served on the Contractor or his representative(s) at the

site of the work, shall be deemed sufficient.

c. In the event the Contractor fails or refuses to promptly comply with
the compliance directive issued under subparagraph above, the Contracting
Officer may issue an order to suspend all or any part of the work.

d. When satisfactory corrective action is taken, an order to resume

work will be issued. The Contractor shall not be entitled to any extension
of time, nor to any claim for damage or to excess costs by reason of

either the directive or the suspension order.



ID.07 Additional Safety Requirement

In addition to the Safety and Health requirements of the General Provisions,
Clause 37, roll-over protection and seat belts required by 29 CFR 1926
shall be extended to include equipment regardless of year of manufacture.

1E. CONTRACT ADMINISTRATION

IE.01 Authority of the Engineer

a. The Engineer, as the Contracting Officer's representative, shall
decide any and all questions which may arise as to the quality and
acceptability of materials furnished and work performed, the manner of
performance and the rate of progress, interpretation of the plans and
specifications, and acceptable fulfillment of the terms of the contract.

b. The Engineer may suspend the work by written order only for such
period or periods as are necessary because of extended unsuitable weather
or for such other site conditions as may be unfavorable for the prosecution
of the work. Upon suspension the work shall be put in satisfactory
condition and properly protected,, as directed by the Engineer. The work
shall not be resumed until permitted by written order of the Engineer.
Extensions of time will be allowed as provided in Clause 5(d) of the
General Provisions of Standard Form 23A or 2(b) of Standard Form 19,
whichever is applicable, however, no additional compensation or adjustment
in contract price will be allowed by reason of this work suspension.

This extension of time shall not release the Contractor and his sureties
from their general obligations under the contract and performance bond.

IE.02 Authority of Inspectors

a. Inspectors employed by the Government will assist the Engineer in
making all necessary inspections and measurements and will enforce a
strict compliance with the terms of the contract and the orders of the
Engineer. No decisions or instructions of an Inspector will at any time
relieve the Contractor from the responsibility of complying fully with
all the requirements of the contract. In cases of difference arising
between an Inspector and the Contractor or his agent, appeal shall be
taken to the Engineer.

b. Inspectors are not authorized to waive or alter in any respect any

of the terms or requirements of the contract, to make additional requirements,
to grant extensions of time or delays, or to waive forfeitures, The.
Contractor shall not be entitled to payment for any work improperly

performed with or without an Inspector’s approval.

IE.03 Performance of Work by Contractor

a. The Contractor"s procedure and methods of construction may, 1In
general, be of his own choosing, provided they follow best general
practice and are calculated to secure results which will satisfy the
requirements of these specifications.

b. The Contractor shall furnish the Engineer all reasonable facilities
for obtaining such information as he may desire respecting the character
of the materials and the progress of the work. The Contractor shall
furnish information to include the number of men employed, their pay,
the time they worked, and other elements of cost at the request of the
Engineer.
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IE.04 Payments

Payments for work performed by the Contractor shall be made in accordance
with the provisions of Clause 7 of the General Provisions of Standard
Form 23A or Clause 6 of Standard Form 19, whichever is applicable.

IE.05 Payments for Change Orders

a. Payments for work performed under any change order or extra work
order 1ssued pursuant to the provisions of Section 3 of the General
Provisions, will be made on the basis of unit prices stated in the
contract where applicable. Whenever the schedule of unit prices in the
contract does not apply to any items authorized and directed in a change
order such items of work shall be paid for at a price agreed upon in
writing between the parties to the contract before such work is done,
or, in the event of failure of the parties to agree, on the basis of
force account in the following manner:

(1) For all labor, and foremen in direct charge of the specified
operation, the Contractor shall receive the current local rate of

wage and the cost of the employer®s liability insurance, social

security taxes, etc., to be agreed upon in writing before startin

the work, to which shall be added an amount equal to 15 percent o

the sum thereof. No allowance shall be made for general superintendence
and the use of small tools and ordinary equipment.

(2) For all materials used, the Contractor shall receive the
actual cost of such materials, including transportation charges, to
which cost shall be added a sum equal to 15 percent thereof.

(3) For any machine-power tools or special equipment, including
pertinent fuel and lubricants, which 1t may be deemed necessary or
desirable to use, the Contracting Officer shall allow the Contractor
a reasonable rental price, to be agreed upon in writing before any
work is begun, for the time that such tools or equipment are in use
on the work, and to which sum no percentage shall be added.,

b. The compensation as herein provided shall be received by the Contractor
as payment for work done on a force-account basis. The Contractor"s
representative and the Inspector shall compare records of work done on a
force-account basis at the end of each day. Copies of these reports
shall be made upon suitable forms provided for this purpose, and signed
by both the Inspector and the Contractor™s representative, one coPy

being forwarded to the Engineer and one to the Contractor. All claims
for work done on a force-account basis shall be submitted to the Engineer
by the Contractor upon certified statements, and such statements shall

be filed not later than the tenth day of the month following that in
which the work was actually performed,

1F. CONTRACT COMPLETION

IF.01 Cleaning Up

a. Rubbish shall not be allowed to accumulate on the site and the
Contractor shall collect and remove, from time to time, such rubbish and
debris incident to the execution of the contract as, in the opinion of
the Engineer may be undesirable or disfiguring on the premises.



b. Upon completion of the work, the Contractor shall remove from the
vicinity thereof all plant, buildings, unused materials, concrete forms,
rubbish, and other materials belonging to him or used under his direction
during construction, sweep the floors broom clean, clean all window
lights, etc., as may be required by the Engineer, and in case of his
farlure to do so, the same may be removed by the Government at the
expense of the Contractor and the Contractor and his surety shall be
liable therefor.

IF.02 Final Inspection

The Contractor shall notify the Engineer at least 10 days prior to the
anticipated date of completion of all work specified in the contract.
Upon completion of the work, the Engineer shall proceed with final
inspection and shall complete such inspection as promptly as practicable.
The time required for such inspection and the making of any corrections
as a result thereof shall be included in the contract performance time.

IF.03 Acceptance and Final Payment

Final acceptance is the allowance of final estimates by the Contracting
Officer. The Engineer shall certify to the Contracting Officer that the
contract is complete and include the amount of the final payment due the
Contractor. All progress or partial payments made prior to the final
payment are subject to correction in the final estimate and payment.

IF.04 Release of Claims

After completion of work, and prior to final payment, the Contractor
shall furnish to the Contracting Officer a release of claims Form DI-
137, properly executed by the Contractor, against the United States
arising out of the contract, other than claims specifically excepted
from the operation of the release.

IF.05 Termination of Responsibility of Contractor

The contract shall be considered as completed after all work contemplated
therein has been accepted and final estimates therefore have been allowed
and paid, and the Contractor shall be considered as released from all
further obligations and responsibility thereunder except as to the
goq?itions and requirements set forth in the performance bond and payment
ond.



DIVISION 2. SITE WORK

2A. DEMOLITION AND REMOVAL OF EXISTING STRUCTURES
2A.01 General

Existing structures to be demolished and/or removed include a two old
buildings and a corral. All structures not designated to be removed
shall remain and be protected by the Contractor. Any damage to the
structures to remain shall be repaired by the Contractor at no additional
cost to the Government. All materials resulting from demolition shall
become the property of the Contractor and shall be removed from the
site. Broken concrete may be used as rlgrap as specified in Division 26
or may be used as fill material as specified in D|V|S|on 20.01.

2A_02 Limits of Removal

2A.02a. BELOW ROADS AND PARKING AREAS

All concrete and timber to be removed which is not more than 2 ft.

below subgrade elevation shall be removed. Subgrade elevation is defined
as the bottom of the gravel surfacing.

2A_02b.  BELOW LANDSCAPED AND UNSURFACED AREAS

All concrete and timber to be removed which is not more than 12 in.
below finished grade shall be removed.

2A.02~. BELOW NEW STRUCTURES AND PIPELINES

All concrete and timber to be removed which is not more than 6 in. below
the bottom surface of the structure or pipe shall be removed.

2A.02d. BESIDE NEW STRUCTURES AND PIPELINES

ALl concrete and timber to be removed which i1s within 2 ft. of the
structure or pipe shall be removed.

2B. CLEARING AND GRUBBING

2B.01 General

All trees with trunk diameter 6 in. or more in diameter shall be saved
unless specifically designated for removal. All debris resulting from
clearing and grubbing shall be burned or disposed of off the site.
Burying of the debris will not be allowed. All trees and shrubs outside
the limits of clearing and grubbing designated below shall be protected
from damaged by the Contractor.

28.02 Limits of Clearing and Grubbing
2B.02a. SURFACED AREAS

All areas to be surfaced and within 2 ft. of the surface edge shall be



cleared and grubbed of all trees, shrubs, stumps, roots and other perishable
matter except sound undisturbed stumps and roots may remain as permitted
in Division 2B.02b.

2B.02b. FILLED AREAS

All areas to receive more than 6 in. of fill shall be cleared and grubbed
of all trees, shrubs, stumps, roots and other perishable matter except
sound undisturbed stumps and roots that will be more than 3 ft. below
the slope of embankments or subgrade may remain. Subgrade is defined as
the bottom of the gravel base or concrete.

2B.02c.  BUILDINGS AND STRUCTURES

All areas within 5 ft. of new buildings and structures shall be cleared
and grubbed of all trees, shrubs, stumps, roots and other perishable
matter except trees and shrubs designated to remain. Sound undisturbed
stumps and roots may remain as permitted in Division 2B.02b.

2B.02d. PIPELINES

All areas within 2 ft. on either side of the outside of pipelines shall
be cleared and grubbed of all trees, shrubs, stumps, roots and other
perishable matter. Where pipelines are to be placed in filled areas,
sound undisturbed stumps may remain as permitted in Division 2B.02b
provided they are cut off 6 inches or more below the bottom of the pipe.

2c.  EXCAVATION
2¢.01 General

The Contractor shall perform all excavation, grading and compacting
necessary for and properly incidental to the completion of the work.

The Contractor shall be responsible for dewatering work areas and no
extra payment will be made for water encountered In any excavation or
other work area. Water removed from the excavations and other work
areas shall not be allowed to flow into the creek if it will increase
the turbidity in the creek.

Material obtained from excavation which meets the fill and bhackfill
specifications shall be used in the required fills and backfills.
Excess and/or unsuitable material shall be removed from the site or
disposed of in the areas designated by the Government.

2c.02 Structural Excavation

Structural excavations include excavations required for footings, slabs
and manholes.

The bottom of excavations shall be within plus or minus 0.1 ft. of the
elevations shown on the drawings.

The bottom of all strucural excavations shall be cleaned to remove all
rocks over 1 in. diameter and loosened soil. Cleaning shall be accomplished
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immediately prior to placing gravel base or concreteiravel base where
required shall be as specified for pipe bedding in Division 2D.02a.

Excavations carried below the required depths shall be refilled with
gravel base material, placed and compacted all as specified for structural
fill and backfill in Division 2D.03.

2C.03 Trench Excavation

This section is applicable to excavations required for the placement of
all underground pipes, conduits and cables.

The trench shall be excavated to permit placement of the pipe, conduit,
or cable to the alignment and grade shown on the drawings or specified.
Excavation depth shall include an allowance for the required bedding and
the trench bottom shall be cleaned of all loosened soil and rocks. The
shape and dimension of the trench shall be as shownWhere not shown

the shape and dimension of the trench shall afford at least 1 ft. on
each side of pipes 3 in.to and including pipes 36 in. diameter, and 2
ft. total width of pipes smaller than 3 in., for doing all necessary
work around and beneath the pipe, for inspection after laying and for
thoroughly tamping the backfill without injury to the pipe or coating.
I, without written authorization, the pipe trench is excavated below
the required depth, it shall be backfilled at the Contractor®s expense
with bedding material specified in Division 2D.02a.

The Contractor shall provide shoring, signs, barricades, etc., in accordance
with OSHA (Occupational Safety and Health Standards), and shall maintain
traffic where trenches cross roads.

2C.04 Other Excavations

Other excavations include all excavations required to construct roads,
parking areas, ditches, etc. The bottom of these excavations shall be
within plus 0.1 ft. of the elevations shown with an allowance for the

required surfacing material.

20.  FILLING AND BACKFILLING

2D.01 General

References in these specifications to percentages of the maximum density
are percentages of the maximum density as defined and determined by
AASHTO T180, Method D. All materials requiring compaction to minimum
densities expressed as a percentage of the relative maximum density
shall be tested in accordance with AASHTO T180, Method D, Tests shall
be run by an independent testing laboratory selected by the Contractor
and approved by the Engineer. The Contractor shall pay all costs for
testing.

AIl fill and backfill shall be placed only in the presence of the Inspector.
Fill and backfill material shall be earth or gravelly material free of
refuse, vegetable matter or roots over 1 in. in diameter and rocks over

6 in. in diameter except larger rocks will be permitted in the deep
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fills when placed as specified below for broken concrete. All temporary
planking, timber, etc., shall be removed as the backfill is placed. All
fill and backfill (except Pipeline Backfill and Structural Fill and
Backfill, found in Division 2D.02 and 2D.03, respectively) shall be

placed in layers not exceeding 12 in. loose depth. Before adding succeeding
layers, each layer shall be compacted to a minimum density of 85% relative
maximum density. Broken concrete shall have all rebars cut reasonably
flush and shall be placed in the fill areas in a manner that will allow
compaction of soil, around the concrete pieces. No broken concrete

shall be placed within 12 in. of subgrade.

2D.02 Pipeline Backfill
2D.02a.  GENERAL

Thglword pipeline shall include all underground pipes, conduits and
cables.

Trenches shall not be backfilled until the Inspector has determined that
installation and testing requirements have been met. Backfill shall be
brought up evenly on both sides of the pipe to avoid lateral displacement
of the pipe or damage to the joints. [Insofar as permitted by Division
15D. TESTING, pipelines shall be backfilled on the same day the pipe is
laid to prevent displacement.

A1l pipelines shall be bedded. Minimum thickness of the bedding layer
under the pipelines shall be 6 in. Bedding material shall be furnished
by the Contractor and shall meet the following gradation.

Screen or Sieve Size Percent Passing by Weight
I-1/2 in. 100
1/2 in. Not less than 40
No. 100 Not more than 10

In addition to meeting the above gradation, all bedding for plastic
pipe, ashestos cement pipe (except perforated asbestos cement pipe),
direct burial cable and coated and wrapped steel pipe shall pass a
1/4 in. sieve.

The Contractor may use excavated material for bedding if it meets the
aforementioned gradation or he may at his option process excavated
material to meet the required gradation.

Backfill shall be Placed only in the presence of the Inspector. Cgmﬁaction
of pipeline backfill to 1 ft. over the top of the pipes shall be wit
hand-operated compaction equipment.

Material as specified for bedding shall be placed along both sides of
the pipe in layers not exceeding 6 in. loose depth. Before placing
succeeding layers, each layer shall be compacted to the minimum density
of 85% relative maximum density. Backfilling and compacting in 6 in.
layers shall continue until 1 ft. of cover has been placed over the top
of the pipe. Remaining backfill may be placed in accordance with
Division 2D.01. Backfilling with bedding material will be required to
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1 ft. over the top of coated and wrapped steel pipes, plastic pipes,
asbestos cement pipes and direct burial cables and to the springline for
all other pipes. Backfill material from the springline to 1 ft. over
the top of pipes other than plastic, coated and wraBped steel pipe,
asbestos cement pipe and direct burial cable shall be granular material
free of rocks over 2 in. in diameter.

2D.02b. PIPELINES UNDER CONCRETE SLABS

Material as specified for bedding in Division 2D.02a shall be placed
along both sides of the pipe in layers not exceeding 6 in. Before
placing succeeding layers, each layer shall be compacted to a minimum
density of 90% relative maximum density. Backfilling with bedding
material shall be extended to the top of the pipeline excavation.

2D.02c. PIPELINES PASSING BELOW OTHER PIPELINES

Pipelines passing below other pipelines shall be backfilled as specified
for "Pipelines Under Concrete Slabs™. Any backfill below a slope of 2:1
(horizontal to vertical), drawn from the top of the upper pipe, shall be
considered as being below the upper pipe.

2D.02d. PIPELINES UNDER BLACKTOPPED AND GRAVEL SURFACED AREAS

Material as specified for bedding and backfill shall be placed and
compacted as specified Division 2D.02a except that all backfill shall be
placed and compacted to 90% relative maximum density. Placing and
compacting shall be done in 6 in. layers.

2D.03 Structural Fill and Backfill

All fill and backfill within 3 ft. of all structures and buildings shall
be defined as structural fill or backfill. Structural fill and backfill
material shall be as specified in Division 2D.01. Structural fill and
backfill shall be placed in layers not exceeding 6 in. loose depth.

Before adding succeeding layers, each layer shall be compacted to the
minimum density of 95% relative maximum density. Compaction of structural
fill and backfill shall be with hand-operated compaction equipment.

Where backfill is to be placed against both sides of concrete walls, the
backfill shall be brought up evenly on both sides of the wall.

No backfill shall be placed against one side of concrete walls until the
concrete has developed sufficient strength to resist the loading imposed
by the backfill. Any abutting concrete walls or beams shall also have
attained sufficient strength. In any case, the backfill placement shall
not exceed the following schedule:

Age of Concrete Backfill Depth
72 hours 1/3 wall height
7 days 2/3 wall height
21 days Full wall height

Any deviations from this schedule must be approved in writing by the
Engineer.
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2E. CULVERTS AND RISERS

2E.01 Materials
2E_Ola. CORRUGATED METAL PIPE AND COUPLINGS

Corrugated metal pipes shall be size, gage and length shown on the
drawings. Pipe shall be in accordance with AASHTO M-36 bituminous coated
in accordance with AASHTO M-190, Type A. Bituminous coating is not
required for couplings.

2E.0lD.. CORRUGATED STEEL FLASHBOARD RISERS

Zinc and bituminous coated Type Il corrugated steel pipe flashboard

riser with 1/2 in. by 2-1/4 in. to 2-3/4 in. annular corrugations, Class
I, Series A, Shape 1, Coating A, conforming to Federal Specifications
WW-P-405B dated June 14, 1974 with Amendment 1 dated May 8, 1976 complete
with zinc and bituminous coated steel bottom plate, flashboard guides

and braces, packaging andtfacking level C. Structural steel shall be
galvanized or black painted with two coats of zinc dust - zinc oxide
primer prior to application of the bituminous coating. The stub invert
shall be a maximum of 3 in. above the bottom of the riser and flashboard
guides. The bottom of the riser is to be capped with a 10 gauge flat
plate. Flashboard guides to be full height and across the bottom as
detailed, except that riser diameters greater than 48 in. shall also

have a center flashboard guide. 2 in. x 2-1/4 in. angles shall be

welded to the top and midpoint (midpoint brace not required for risers
under 6 ft. in height) of the riser guides for bracing to provide approxi-
mately 3 in. clearance between the brace and the stop log guides.

2E.02 Installation

Excavation shall be inaccordance with Division 2C and bedding, backfill
and fill shall be in accordance with Division D.

2F. PILING

Sheet piling shall be lightweight 12 gage galvanized steel sheet piling
with minimum section modulus of 1.7 in. per ft. of width equal to Armco
Metric Sheeting.

Salvaged steel piling may be used provided it meets the following require-
ments: (1) pieces shall be straight; (2) interlocking joint edges shall

be intact; (3) minimum thickness of sound uncorroded metal shall be 12
gauge (0.1046 in.) measured at bottom of rust or pitting, bright metal

and bright metal surfaces; (4) without holes, welded patches will be
permitted; and (5) full length or welded splices only for driving depth
required. Sheet piling may be furnished in more than one pattern provided
interlocking edges are compatible.

Piling shall be driven with a drop hammer, pneumatic or steam pile
driver by progressive driving taking care to protect the top. Misalign-
ment of piling shall not exceed six inches from true line as shown on
the drawings. Piling outside the alignment limits shall be withdrawn
and redriven within alignment limits. Concrete slabs shall be enlarged
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where necessary to provide minimum concrete thickness of 4 in. outside
piling. In all cases, the piling shall be driven to the depth shown or
deeper.

In lieu of sheet piling, 6 in. thick concrete cutoff walls may be placed
at the Contractor®s option. The wall shall be to the depths shown for
piling, reinforced with No. 4 rebar 12 in. on center each way. Concrete
shall be in accordance with Division 3. Concrete.

2G.  RIPRAP

Riprap stone shall be hard and durable and shall weigh not less than

155 Ibs. per cu. ft. (specific gravity not less than 2.5). Soft or
disintegrated rock will not be allowed. Riprap shall consist of individ-
ual stones weighing more than 25 Ibs. and at least 50% weighing not less
than 100 Ibs. each.

The Contractor may obtain riprap material from required excavations, or
other approved source.

Riprap layer shall be to the thickness shown. Riprap shall be placed by
dropping the rocks into place and shall be arranged so that rock sizes
are intermixed using the small sizes to fill the spaces between the
larger stones.

2H.  GRADING AND SURFACING

2H.01 Grading,

All areas to be filled or excavated shall be graded to the finished
contours shown within a tolerance of 0.1 ft. and with an allowance for
the thickness of the surfacing materials. Edges of graded areas shall
be blended to adjacent contours. Disposal areas shall be graded smooth,
sloped to drain and blended to adjacent contours.

2H.02 Surfacing

All disturbed areas with an existing gravel surface and all areas to
receive new surfacing shall be surfaced with a 9 in. layer of Aggregate
for Aggregate Subbase meeting the requirements in Section 703.06 and a 6
in, layer of Aggregate for Aggregate Base meeting the requirements in

Section 703.07, Size 1" - 0 of the Oregon Standard Specifications for
Highway Construction.

21.  CHAIN LINK FENCE

21.01 General

Work in this division includes construction of approximately®575 ft. of
chain link fence with | gate 30 ft. wide, 1 gate 20 ft. wide, 1 gate 12
ft. wide and 1 gate 3 ft. wide. Fence shall be equal to USS Cyclone

Invincible, with 3 rows of barbed wire. Fence shall be 6 ft. high (not
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including the barbed wire). Shop drawings showing all material and

installation details shall be submitted for approval before ordering any
materials.

21.02 Materials
21.02a. CHAIN LINK FABRIC

Fabric shall be 9 gauge, 2 inch mesh galvanized coated steel per ASTM A-
392 1.2 ounce coating. Tensile strength to be 80,000 psi minimum. Top
of fabric shall have twisted and barbed selvages.

21.02b.  BARBED WIRE

Barbed wire shall be two strands of twisted 12-1/2 gauge steel with 4
point barbs on 5 inch centers. Coating .30 ounce aluminum or Class 3
Zinc per ASTM A-121.

21.02c.  BOTTOM TENSION WIRE

Bottom tension wire shall be 7 gauge coil spring wire with Class 3 Zinc
coating (.80 ounce per square feet of wire surface).

21.02d.  TOP AND BRACE RAILS

Rails shall be 1-1/2 in. schedule 40 galvanized seamless steel pipe
complying with ASTM A-120 or 1-5/8 in. by 1-1/4 in. roll formed section
with minimug yeild stress of 45,000 psi and a minimum section modulus
of .165 in.°. Rails to have 2 ounce zinc coating PSF of surface.

21.02e. LINE POSTS

Posts shall be 2 in. schedule 40 galvanized seamless steel pipe complying
with ASTM A-120 or 1-7/8 in. by 1-5/8 in. roll formed "C" section with
minlmum yeild stress of 45,000 psi and a minimum section modulus of ,395
in. 2 perpendicular to fence lines. Posts to have a 2 ounce zinc coating
PSF of surface.

21.02f. END, CORNER, AND PULL POSTS

Posts shall be 2-1/2 in. schedule 40 galvanized seamless steel pipe
complying with ASTM A-120 or 3-1/2 in. by 3-1/2 in. roll formed section
with mini@um yeild stress of 35,000 psi and minimum section modulus of
1,000 in."~. Posts for swing gates shall be in accordance with the
following gate leaf widths:

Up to 6° - 2-1/2 in. schedule 40 galvanized seamless steel
pipe or 3-1/2 x 3-1/2 roll formed section as spec-
ified above.

Over 6" to 13" - 3-1/2 in. schedule 40 galvanized seamless steel
Pipe.

Over 13" to 18" - 6 in. schedule 40 galvanized seamless steel pipe.

Over 18* - 8 in. schedule 40 galvanized seamless steel pipe.
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21.029.  ACCESSORIES

All accessories except tie wires shall be galvanized to comply with ASTM
A-153.

Post tops shall be pressed steel or malleable i1ron, designed as weather-
tight closure caps and to permit the passage of top rail.

Stretcher bars shall be one piece lengths equal to full height of fence
fabric with a minimum cross-section of 3/16 in. by 3/4 in. Provide one
stretcher bar for each gate and end post and two for each corner or pull
post. In lieu of stretcher bars posts may be equipped with integral
lock loops formed in the post.

Stretcher bar bands shall be heavy pressed steel or malleable iron
spaced not over 15 in. on center with no less than 6 bands per stretcher
bar.

Wire ties for tying fabric to line posts and top rail shall be 9 gage
aluminum or galvanized steel. Tie spacing shall be 14 in. on center for
posts and 24 in. on center for top rail. For tying fabric to tension
wire, use 11 gage galvanized hog rings spaced 24 in. on center.

21.02h.  GATES

All gates more than 3 ft. wide shall be double leaf type. Gate frames
shall be fabricated from 1-1/2 in. galvanized seamless steel pipe complying
with ASTM A-120. Additional horizontal, vertical and diagonal members
shall be provided to ensure proper gate operation, prevent sag and for
attachment of fabric, hardware and accessories.

Gate fabric shall be same as fence fabric. Vertical edges shall be
fastened to frame as specified for the fence posts. Top and bottom
edges shall be fastened to frame as specified for top rail of fence.

Gate hardware shall be malleable iron or pressed steel galvanized in
compliance with ASTM A-153. Hinges shall be non-lift-off-type offset to
permit 180° opening. Stops shall be provided for all double leaf gates
consisting of a flush plate with anchors set in concrete to engage the
center drop rod or plunger bar. Provide a locking device with padlock
eyes as an integral part of the latch. Padlock eyes on double leaf
gates shall be designed to lock both leaves with one padlock. All gate
leaves shall be equipped with keepers to hold the gates in the open
position until manually released.

21.021. CONCRETE

Concrete shall comply with Division 3 of these specifications.
21.03 Installation

Fence installation shall not begin until completion of all grading.
Maximum post spacing shall be 10 ft. Post holes shall have minimum

diameter of 9 inches and a minimum depth of 3-1/2 ft. with bottom of
posts set 3 ft. below ground surface. Posts shall be set plumb and in
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proper alignment and grade. Posts shall be held in position during
placing and finishing of concrete. Place concrete around posts in a
continuous pour and tamp for consolidation. Trowel finish tops of post
footings and slope or dome to direct water away from posts. Extend
concrete for gate posts to underside of bottom hinge. Set keepers,
stops and other accessories into concrete as required.

Install fabric on outside of framing with approximately 2 inches between
finish grade and bottom of selvage.

Fabric shall be stretched and anchored to framework so that fabric
remains in tension after pulling force is released.

Gates shall be installed plumb and level with hardware adjusted for
smooth operation and lubricated where necessary. Ground set items shall
be set in concrete as recommended by the manufacturer and to a depth of
3-1/2 ft. below finish grade.

Bend ends of all wire ties to minimize hazard to persons or clothing,

Install nuts, tension band and hardware bolts on side of fence opposite
fabric side.
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DIVISION 3. CONCRETE WORK

3A. SCOPE

This section covers concrete materials, placement, finish and curing.
For excavation and backfill requirements see Division 2. Vapor barrier
shall be as specified in Division 7.

38. COMPOSITION

Concrete shall be composed of Portland cement, water, fine and coarse
aggregate and an air entraining admixture. Concrete shall contain 5-1/2
sacks of cement per cu. yd. and shall be designed to achieve a minimum
of 3,000 psi compressive strength at the age of 28 days. The Contractor
shall submit for the Engineer®s approval a concrete mixture design
certified by an independent testing laboratory for all concrete to be
used under this contract.

3C. MATERIALS
3c.01 Cement

Cement shall conform to Federal Specification SS-C-192, Type 11: low
alkali. Cement will be accepted on the basis of a manufacturer s mill
certificate that the cement furnished meets the physical and chemical
requirements of the foregoing specification.

3C.02 Water

Water shall be fresh, clean and free from injurious amounts of sewage,
oils, solids, alkali, salt or organic matter. The water content of all
cement mixtures shall be the minimum necessary to place the mixture
being used. The maximum allowable concrete slump at time of concrete
placement shall not exceed 4 in.

3c.03 Aggregates

a. Aggregates shall be clean, hard, tough, durable and shall conform to
the requirements of Federal Specification SS-A-281. Aggregates will be
rejected if the specific gravity is less than 2.60.

b. Fine aggregate shall consist of natural sand, manufactured sand, or
a combination of natural and manufactured sand. It shall be uniformly
graded from 0 to No. 4 sieve designation to provide a fineness modulus
from 2.5 to 3.0. Fine aggregate will be rejected if: (1) deleterious
substances such as shale, clay lumps, mica, loam and soft particles
exceed 3% by weight; (2) the portion retained on a No. 50 screen shows
a weighted average loss of more than 8% by weight when subjected to 5
cycles of Sodium Sulphate test for soundness or 12% loss when subjected
to 5 cycles of Magnesium Sulphate; (3) portion passing a No. 100 sieve
is 8% or more by weight; or (4) portion passing a No. 200 sieve is 2%
or more by weight.

c. Coarse aggregate shall consist of gravel or crushed stone. It shall

be uniformly graded from No. 4 to 1-1/2 in. sieve designation (square
mesh opening). Coarse aggregate will be rejected if: (1) deleterious
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substances such as shale, clay lumps, organic material, soft particles,

and material passing No. 200 screen exceed 2% by welght (2) the L.A.
rattler test results in 10% weight loss at 100 revolutions or 40% weight
loss at 500 revolutions; (3) the Sodium sulphate test for soundness
results in an average weighted loss of more than 10% by weight when
subjected to 5 cycles, or 15% loss when subjected to 5 cycles of Magnesium

Sulphate; or (4) portion passing a No. 200 sieve is 0.5% or more by
weight.

d. The Contractor shall furnish to the Government compliance certification
and analysis from an independent testing laboratory for approval of the
concrete aggregates to be used. Approval of a source of concrete aggre-
gates is not to be construed as approval of all materials from that

source. The right is reserved to reject materials from certain localized
areas, zones, strata or channels, when such materials are unsuitable for
concrete aggregates as determined by the Engineer.

3c.04 Forms
See Paragraph 3F.Olc for dimensional tolerance.

a. Forms shall be sheathed or lined with plywood or other approved
material and shall be true to line and grade. Metal faced or metal pan
forms will not be permitted. Form panels shall be clean, free of encrusted
grout and coated with a non-staining form oil shortly before concrete is
ﬁlaced. Reinforcing steel and surfaces of construction joints shall be

ept clean of form oil and, if necessary, protective coverings may be
required during form oiling operations. All oil spots on reinforcing
steel and construction joint surfaces shall be removed. Form panels
shall be as large as practical to minimize seams and shall not be used
when damaged or second ply is exposed on the plywood interior surface.
The form shall be substantial and sufficiently tight to prevent leakage
of mortar and sufficiently braced and tied so as to maintain specified
position and shape. ,
b. Form ties shall be approved round design or as approved for type of
forms used and free from devices that will leave holes or depressions
larger than I-1/4 in. diameter and of a type that when forms are removed
they shall leave no metal within 1 in. of finished surfaces. Top row of
ties shall be between 3 in. and 12 in. of grade.

c. All exposed exterior corners shall be chamfered 3/4 in. to 1 ft.
below finish backfill grade.

d. Forms shall be removed after pouring as early as practical in a
manner which W|Ilfprevent injury to the concrete. Unless otherwise
directed, forms, falsework and shorlng supporting the weight of the
concrete as under beams, slabs, large openings, etc., shall be removed
within 7 days and all other form work shall be removed within 24 hours
after concrete placement. The Engineer reserves the right to have
supports and forms left in place up to 21 days under slabs and beams and
up to 72 hours for other form work if weather and curing conditions so
warrant. No forms or supports shall be left on the walls, under slabs
or in the backfill.
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3D. BATCHING AND MIXING

Ready-mixed concrete utilizing approved aggregate shall be used. When a
truck mixer is used, each batch of concrete shall be mixed not less than
70 nor more than 100 revolutions at the rate of rotation designated by
the manufacturer of the equipment as mixing speed. Mixing shall be
performed in the presence of the Inspector at the job site. The air
content shall be between 3 and 6 percent of the volume of the concrete.

3. PLACING

a. Concrete shall be placed only in the presence of the Inspector, and
only when the air temperature is between 40° and 90°F. The Inspector
shall be notified of Intent to pour 24 hours before pour is to start.
A1l forming shall be completed prior to inspection by the Inspector and
before the concrete is ordered.

b. Adequate cover during expected rainy periods shall be provided for
concrete placement protection. Cover materials shall be set up at the
job site, ready for installation before concreting is started and shall
remain in place until the concrete has set sufficiently to resist any
damage to the finish from rainfall.

c. Concrete shall not be placed on a frozen sub-grade or against any
surfaces having deposits of frost or ice. See paragraph 36.04 for
placing concrete on or against existing concrete.

d. Water shall be removed from within forms and excavations before and
during placement of concrete.

e. Concrete shall be conveyed from mixer to forms as rapidly as possible
and deposited as near final position as possible by methods which will
prevent segregation or loss of ingredients. Freely dropping concrete
vertically a distance of more than 5 ft. or depositing a large quantity
at any point and running or working the concrete along the forms will

not be permitted. Concrete shall be worked into the corners and angles

of the forms and around all reinforcement and embedded items without
permitting the materials to segregate. Once started, concrete placement
shall be carried on as a continuous operation until the placing of the
panel or section is completed. Concrete shall be placed within 30 minutes
after the cement has been added if transported in nonagitating equipment,
or 90 minutes if transported in agitators, unless otherwise authorized.

f. Concrete shall be consolidated with the aid of mechanical vibrating
equipment supplemented by hand s adin% and tamping. Vibrating equipment
shall be of the internal type and shall at all times be adequate to
properly consolidate all concrete.

3F. FINISHING AND CURING

3F.01 Finishing All Concrete

a. Defective concrete, voids left by the removal of the tie rods,
ridges, lips and local bulging on all concrete surfaces shall be repaired
immediately after the removal of forms. Unless otherwise authorized by
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the Engineer in writing all concrete finishing shall be completed within
48 hours of concrete placement. Voids left by the removal of the tie
rods shall be reamed and completely filled with drypacking mortar.
Defective concrete shall be repaired by cutting out the unsatisfactory
material and replacing with new concrete which shall be secured with
keys, dovetails or anchors. All unformed surfaces of concrete shall
have a wood float finish, unless otherwise specified, without additional
mortar and shall be true to elevation as shown on the drawings. All
wall tops shall be steel troweled and edges finished with a 3/8-in.
radius edging tool. Every precaution shall be taken by the Contractor
to protect the finished surfaces from stains or abrasions. Failure to
maintain the concrete finish schedule will be cause for suspension of
concrete placement.

b. All concrete slabs and walkways shall be float finished and sloped to
indicated grades. Floating may be performed by use of hand or power
driven equipment. Floating shall be started as soon as the screeded
surface has stiffened sufficiently to produce a uniform surface free
from screed marks. Dry topping will not be allowed. A true plane
surface shall be provided for a minimum width of 6 in. between all
mating flashboard guides. Exposed edges of slabs shall be finished with
a 3/8-in. radius edging tool. Additional finishes may be required where
noted on the drawings.

c. [Irregularities of exposed surfaces shall not exceed 1/8 in. for
gradual irregularities as measured by a 5 ft. template or 1/4 in. for
?radual irre?ularities as_measured by a 10 ft. template. Abrupt irregu-
arities will not be permitted. Deviation from line and dimensions
shall not exceed 1/4 in. for fishrearing and holding ponds and 1/2 in.
for all other work unless noted otherwise on the drawings. However, the
minimum thickness allowed for any structural slab or wall shall be 1/4
in. less than dimensioned.

3F.02 Special Finishes (Where noted on the drawings)

a. WALLS AND CURBS (Sack Finish)

Where indicated on the drawings the exposed surfaces shall be stoned or

ground to expose air pockets and finished by applying cement mortar with
a brush and sacked to give a smooth uniform finish immediately upon form
removal. All finish shall extend 12 in. below backfill grade line.

b. SLABS AND WALLS

Troweled Finish - Slabs shall be steel troweled after float finishing as_
specified above and when concrete is sufficiently hard to prevent excessive
amounts of fines and water from working to the surface.

Sufficient pressure shall be applied to the trowel to flatten and smooth
the concrete and produce a dense, uniform surface free of blemishes,
ripples and trowel marks.

Broom Finish - Slabs and wall tops shall be floated and troweled as

specified above and then broomed immediately following steel troweling.
The broom shall be of an approved type that will produce regular corrugations

21



not over 1/16 in. depth. Strokes of the broom shall be made square with
the slab, slightly overlapping, continuous from edge to edge of the

slab. The finished surface shall be free of porous spots, irregularities,
depressions and small pockets.

3F.03 Curing

a. Immediately following the completion of the concrete finish requirements,
all concrete surfaces shall be kept wet for a period of not less than 5

days after placing by covering with a water-saturated material or other
approved methods.

b. Membrane curing will be permitted only where specifically noted on

the drawings. A curing compound conforming to ASTM C-309, Type 2, white
pigmented, may be used and shall be applied in two coats immediately
following the completion of the concrete finish requirements. In preparation
for the curing compound application, the concrete shall be thoroughly
saturated with water. Curing compound shall be applied as soon as the
surface water has disappeared. The concrete shall be protected from

damage at all times. No curing compound will be permitted on surfaces
against which concrete or other material will be bonded.

c. In lieu of water curing, an epoxy chlorinated rubber surface sealer
and hardener equal to TRI-KOTE 18 may be used. Application rate shall

be not less than one gallon for 250 sq. ft. of surface area. Application
shall be immediately following finishing at a spray pressure of 30 to 40
p.s.i. Concrete surface shall be kept damp at all times until sealer is
applied.

d. During the curing period when there is likelihood of freezing temperatures,
suitable and sufficient measures must be provided to maintain all concrete
surfaces at a temperature of not less than 550°F for a period of not
less than 5 days after concrete placements. All necessary materials for
covering or housing must be on the work site before concrete work is
started and must be effectively applied or installed. Where artificial
heat i1s employed, special care shall be taken to prevent the concrete
from drying by maintaining the curing procedures. All concrete placed
ggothe forms shall have a material temperature range between 40° and

F.

36. EMBEDDED ITEMS (See also Division 5)
3G.01 General

Before placing concrete, care shall be taken to determine that all
embedded items are properly positioned, firmly fastened and clean.

36.02 Materials

a. Steel reinforcement shall conform to Federal Specification QQ-S-632
Type 11, Class B-40 or B-60. Wire mesh shall conform to Federal Specifica-
tion RR-W-375. Metal chairs shall be galvanized or plastic coated. Bars
and/or wire mesh shall be cut, bent and installed in accordance with the
American Concrete Institute Building Code requirements. The Contractor
shall submit reinforcing steel shop drawings for review by the Engineer
prior to steel fabrication. The Engineer®s review will be for shape,

size and spacing only.
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b. All steel bars shall be furnished in full lengths where possible,
except at the base of all concrete walls where 36-bar diameter splices
are permitted. Other splices shall have a length of not less than 30
times the nominal diameter of the reinforcement unless otherwise shown
and shall be well distributed or else located at points of low tensile
stress. Sheets of wire mesh reinforcement shall overlap each other 12
in. and shall be securely fastened at the ends and edges. Size, spacing
and quantity of reinforcing bars shall be as shown or noted on the
drawings within the following tolerances:

1. Depth, d, in flexural members, walls, columns where d is
24 in. or less: + 1/4 in.

2.  Depth, d in flexural members and columns where d is more
than 24 in.: + 1/2 in.

3. All other location dimensions: + 2 in., except that speci-
fied concrete cover at ends of members shall not be reduced.

Reinforcement shall be held securely by wire, mortar blocks or metal

chairs during the pouring of the concrete. In general, all reinforcement
shall be securely wired In proper position (alternate bar intersections
minimum) and supported before concrete is poured in any section. Special
precautions shall be taken to insure that the wire mesh is properly

located at all times during the pouring of the concrete. Except as
otherwise shown on the drawings, the thickness of concrete over reinforcing
bars shall be as follows:

Between main bars and surface of concrete deposited against

earth without intervening forms . . . . . . . . . . . . . .. 3 in.
Between reinforcing bars more than 5/8 in. diameter and formed
concrete surfaces . . . . . . . . . o Lo L. oo .. 2 1in.
Between bars 5/8 in. or less in diameter and formed concrete
surfaces . . . . . . L L L L Lo L ool e e 1172 in.
Between stirrups and ties and surface concrete . . . . . . . 1 in.
Between slab bars and top of slab . . . . . . . . . . . .. I 1/2 in.

Between slab bars and formed bottom of interior building
slabs. .. ... .. ... _..... - -« o« < < < < o.hin.

36.03 Waterstop

Waterstop shall be installed only where indicated on the drawings and
shall be equal to Servicised Durajoint Type 4 PVC Waterstop, as manufac-
tured by W. R. Grace & Co. Waterstop in walls shall be spliced to
waterstops in slabs. All splices and butt joints in the waterstop shall
be heat fused as recommended by the waterstop manufacturer.
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36.04 Concrete Joints

a. Construction of stop pour joints shall be located only as shown on

the drawings and shall be formed with or without shear key and waterstop

as detailed. Should the Contractor require other construction joints

than shown on the plans, the Contractor shall submit requests for Engineer’s
approval prior to placing concrete forms. Contraction and expansion

joints shall be constructed at the locations shown and to the dimensions

as detailed. Reinforcing bars shall not extend through contraction or
expansion joints. Premolded joint filler shall be equal to Homex 300 as
manufactured by Homasote Co.

b. Concrete joint preparation for additional concrete lifts shall
require the hardened concrete face to be roughened and cleaned to remove
loosened aggregate particles or damaged concrete. Immediately prior to
concrete placement the surface shall be again cleaned, thoroughly wetted
and followed by flushing with a slurry of neat cement and water.

c. At joints with existing concrete or concrete over 30 days old the
surface of hardened concrete shall be roughened and then cleaned to

remove all dust, loose aggregate particles or damaged concrete. Immediately
prior to placing new concrete, the hardened concrete surface shall be

coated with an epoxy bonding adhesive equal to Adhesive Engineering Co,
"Concresive #1 Long Pot Life™ applied in accordance with manufacturer®s
recommendations.

3H. DAMAGED OR DEFECTIVE CONCRETE

Concrete not conforming to the specifications or concrete damaged from
any cause that is found defective shall be removed and replaced with
acceptable concrete at no additional cost to the Government. Concrete
test cylinders will be taken by the Government for the purpose of checking
concrete quality of materials furnished. All concrete placed without
approval by the Inspector shall be considered defective concrete and

shall be subject to removal and replacement.
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DIVISION 4. GROUT

4A. "MATERIAL

Grout shall be a waterproof non--corrosive and non-shrink grout equal to
EMBECO 636 Grout as manufactured by Master Builders.

48.  WORKMANSHIP

All grouting shall be accordance manufacturer®s instructions.
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DIVISION 5. METALS

5A. METAL BUILDING

5A.01 General

The building shall be an all-metal prefabricated type erected from
standard stock components supplied by an manufacturer regularly engaged
in the fabrication of metal buildings. The building shall be complete
in all respects, including doors, roof vents, hardware and all necessary
painting, anchors, bolts, thrust angles or tie rod, fastenings and
sealant required to provide an entirely weather-tight and dust-tight
structure.

The building shall have a gable roof with a minimum slope of 3/4 in.
rise for each 12 in. of horizontal run. Side and end walls shall be
vertical. Interior bay supports shall be clear span. At ends of build-
ing, the support may be either clear span or beams with columns spaced
to permit placement of doors and windows.

5A.02 Design Conditions

The building shall be designed to withstand the dead load of the structure
plus a vertical live load of not less than 20 poinds per square foot of
horizontal roof projection and a wind load of 25 pounds per square foot.
Loads shall be applied to building surfaces and structural members as
specified by MBMA "Recommended Design Practices Manual." Wind loads are
to be applied inward and outward on sheeting and to have wind uplift
rating.

The frames and other welded plate members shall be designated in accor-
dance with the requirements of the American Institute of Steel Construc-
tion "Specification for the Design, Fabrication and Erection of Structur-
al Steel for Buildings”. All light gauge cold rolled steel structural
members shall be designed in accordance with AISI "Specifications for

the Design of Light Gauge Cold-formed Steel Structural Members.™ All
welding shall conform to the requirements of the American Welding
Society.

5A.03 Structural Steel

Main framing members shall be structural steel rigid frames or trapped”
beam and columns. Secondary framing members shall consist of hot or

cold rolled shapes and rods. Adjustable threaded rod cross bracing,
purlins, girts, purlin and girt spacers, flange braces. and other neces-
sary members shall be installed to provide structural integrity. Framing
shall be provided at all wall openings. This framing shall be secured

to structural elements of the building as required to reinforce the
opening and provide anchorage for the finish frames. Connection angles
shall be provided for design loading conditions specified in Division
5A.02. All members shall be full length without splices where feasible.

All structural steel shall comply with Federal Specification QQ-S-741D.
5A.04 Roofing and Siding

All exterior roof covering and siding shall be precision roll-formed
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factory painted metal panels of steel. Sine curve corrugated panels are
not acceptable. Roof and wall panels shall be formed from 26 gauge or
heavier galvanized steel conforming to Federal Specification QQ-S-775D,
Type I, Class D. Roof and wall panels shall be factory finished on both
sides before forming with a thermosettling vinyl coating. Panel colors
will be selected by the Engineer after award of the contract, from the
manufacturer®s standard colors.

Metals panels shall be precision roll-formed with a major corrugation at
not more than 12 in. centers. The ridge cap shall be one piece from
purlin to purlin on each side of the roof ridge. The ridge piece shall
be factory-formed to match the roof slope and roof panel corrugation.
The ridge piece shall be of the same material and finish as the roof
panels. The gable fascia and roof trim pieces shall be formed from 26
gauge or heavier galvanized steel. All materials shall be factory
painted to match the roof and/or wall panels.

All exposed wall panel fasteners shall be covered with a plastic cap of
the same color as the metal panels.

Flashing material at roof vents shall be equal to Dow Chemical Co.
"Saraloy 640R" plastic flashing.

Metal panels and accessories shall be installed in strict accordance
with the panel manufacturer®s recommendations and these specifications.
Extra care shall be taken when field drilling holes to prevent buring or
staining painted surfaces from drill shavings. Panels with burned or
stained finish and panels that have been dented or otherwise damaged
shall be replaced by the Contractor at his own expense.

Panels shall be applied with side laps of at least one full corrugation
and at least 6 in. end lap at ridge cap. All panel ends shall be sealed
with a resilient set in mastic top and bottom to insure a completely
sealed structure. All side laps of both roof and wall panels shall be
sealed with a 3/16 in. bead of permanently pliable mastic.

The Contractor shall furnish a S-year written guarantee backed by the
panel manufacturer against roof panel finish failure by cracking, crazing,

chipping, blistering, peeling, or loss of adhesion caused by installation
procedures, normal exposure and service.

Guarantees shall provide for repainting in-place of failed panel finish
and repair of leaks within 30 days after notification at no additional
cost to the Government.

5A.05 Roof Vents and Fasteners

Ridge vent shall be furnished complete with operable damper equipped

with a chain operator. Chain operator shall be sufficiently long to
permit operation of the damper from the floor of the building and attach-
ment to the nearest wall.

Ridge vent shall have a throat dimension of at least 9 in. wide and 12

ft. long. Ridge vent shall be fabricated from galvanized steel sheets,
28 ga. minimum thickness, painted the same color as the roof panels.
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Ridge vent shall be stormproof, with enclosed ends and openings fitted
with galvanized bird screen.

All bolts, nuts, washers, screws, embedded anchor bolts, and miscellaneous
fasteners for field assembly of the metal building except those made of
high tensile steel shall be galvanized, cadmium plated or stainless

steel.

58.  MISCELLANEQUS METALS

5B.01 General

Steel shall be free from mill scale, flake rust or pitting. All Steel
to be galvanized shall be hot-dipped galvanized in accordance with ASTM
A-123. Galvanizing shall be after fabrication.

5B.02 Materials
5B.02a. STRUCTURAL STEEL SHAPES, PLATES AND BARS

Structural steel shapes, plates, and bars shall conform to Federal
SpecificationQQ-S-741.

5B.02b. FASTENERS

ALl bolts, nuts and washers shall be galvanized, cadmium plated or
stainless steel as noted. Cinch anchors shall be equal to Phillips Red-
Head non-drilling flush anchors.

5B.02c. SCREEN

Screen shall be 4 x 4 x ,105 steel double weave woven wire as manufactured
by Western Wire Works. Screens panels shall be furnished full size with
no splices.

5B.02d. BAR GRATING

Bar grating shall be aluminum equal to Ryerson #19-AP-4 with I-1/2 x
3/16 in. bearing bars 1-3/16 on center and 5/16 in. cross bars 4 in. on
center. Maximum panel width shall be 3 ft. and minimum panel width
shall be 18 in.

5B.03 Fabrication

Field welds of galvanized steel components will not be allowed unless so
indicated on the drawings and all such field welds shall be painted wit
Galvacon or equal.

The finished diameter of bolt holes shall not be more than 1716 in.
larger than the nominal diameter of the bolt unless otherwise shown.

On all exposed metal surfaces all cuts, drilling, welds, etc., shall be

smooth free of burrs, scale, jagged edges, etc. All grating cuts shall
be saw cuts.

28



All welds shall be continuous and to the full strength of components
unless specifically noted otherwise.

All shop fabrication shall be to the shapes and dimensions shown within
1/16 in.

5B.04 Installation

Embedded items shall be securely fastened in place to prevent displacement
during placing and finishing. Tolerance in the finished work shall be
1/4 in. for horizontal location dimensions and 1/8 in. for elevations;

however, all metal surfaces and edges shall be flush with adjacent
concrete surfaces were applicable.

Movable items shall operate smoothly and easily without binding and fit
the mating parts at all appropriate locations and orientations.
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DIVISION 6. DOORS AND WINDOWS

6A. GENERAL

All doors shall be supported by the building framing members with suffi-
cient braces, stiffeners and anchors to prevent any deflection due to
wind or normal pressures. Wall panels shall be jointed closely, secured
and sealed to the frames to provide a tight weather-proof seal. Caulk
all door frames to provide weather-tight seal.

6B. OVERHEAD DOORS

Overhead door shall have clear opening dimensions of 10 ft. wide by 10
ft. high and shall be aluminum and fiberglass sectional upward-acting
door equal to those manufactured by the Overhead Door Corporation. Door
shall be fabricated from 6063-T6 aluminum alloy extruded shapes to
produce a door nominal 2 in. thick. Center rails shall be designed with
a weather joint. A neoprene weatherstrip shall be installed on bottom
rail to seal the bottom of the door against weather. Fiberglass panels
shall be deeply ribbed .04 in. minimum thickness and shall extend the
full width of each section. Each panel shall consist of a single
fip?rglass panel securely fastened to the rails, end stiles and center
stiles.

Door shall be accurately counterbalanced with torsion springs, tapered
drums and corrosion resistant lift cables with chain hoist. Door shall
be equipﬁed with corrosion resistant hardware and ball bearing rollers.
Tracks shall be 2 in. corrosion resistant steel mounted on corrosion
resistant brackets or angles. Doors shall be equipped with tumbler
locks with single unit lock mechanism and adjustable keepers on track.

6C. PASSAGE DOORS

All items of finish hardware shall be U.S. 26D or U.S. 28 finish. Door
stops shall be Federal Specification FF-H-00111b (GSA-FSS) cast aluminum

or cast bronze. Door stops shall be Type 1330E or 1330AE as appropriate
for clearance of door above floor.

Hinges for steel door shall be Federal Specification FF-H-116c Type
12107, 4-1/2 by 4-1/2 full mortise, template, loose non-rising pin, ball
bearing. Lock sets shall be Federal Specification FF-H-106, Type 161.
Doors shall be furnished with hardware items as follows: (a) Door leaf
shall have a floor mounted door stop, I-1/2 pair hinges, and (b) type
161A lock set on exterior door, type 16IN on interior crew room door and
type 161T on rest room door.

All weatherstripping shall be fabricated using black neoprene. Sponge
shall be closed-cell extreme temperature type meeting requirements for

MIL R=6130A, Type 2, Grade C. Solid neoprene shall be extreme temperature
type meeting requirements of MIL R-6855, Class 2, Grade 40. Fastener
shall be stainless steel, self-tapping screws for all-weather strip
application. Weather stripping for passage door head and jambs shall be
extruded aluminum equal to Zero Weather Stripping Company No. 140.
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Doors shall be equal to Steelcraft Manufacturing Company "Full Flush™.
Doors shall have seamless 18 ga. cold roll steel faces with honeycomb
core, with thickness, size and swing as shown. Doors shall be welded
construction, prepared for hardware specified, sound deadened bonderized
and finished with one baked-on or epoxy shop prime coat. Doors shall be
reinforced at closures, locks and hinges and shall be furnished with
rigid vinyl top channel closures. Metal door frames shall be equal to
Steelcraft Manufacturing Company 16 ga. cold rolled steel frames furnished
with a least 3 jamb anchors and one floor anchor per jamb member. Frame
face width shall be 2 in. nominal. All metal door frames shall be
prepared for 1-1/2 pair hinges with reinforcing and dust covers at
hinges and strike. Steel frames shall be welded construction, fully
pongerized and shop primed. Rubber mutes shall be installed at lock
jamb.

Frames shall be set plumb and true securely anchored to jamb members and
bottom of jamb shall be anchored to concrete. Flashing and sheet metal
trim shall have mastic applied at laps and junctions to insure a weather-
tight structure.

6D. WINDOWS

Windows shall be dual glazed double strength Type Il, Class 1, Quality 6

or better glass. Glazing shall be installed with sealants and sealing

tapes as recommended by the glazing manufacturer. Each piece of glass

shall bear the manufacturer®s label identifying type, thickness and

quality of the glass. Window shall be single horizontal sliding, fabricated
from stock extruded aluminum sections with anodized finish and shall

meet the requirements of AAMA Specification HS-B2. Window shall have at
least half of its area operable and shall be furnished with an insect
screen.
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DIVISIONS 7, 8, 9, 10, 11, 12, 13, and 14
These Divisions are not applicable to work under this contract.

DIVISION 15. MECHANICAL
15A. GENERAL
15A.01 Scope

Work covered by this section includes furnishing and installing all
piping, valves, slide gates and testing of all systems.

15A.02 Codes and Abbreviations

ASTM: American Society for Testing and Materials
AWWA: American Water Works Association

15B.  PIPING

The work covered by this section includes furnishing and installing the
piping systems shown on the drawings.

The types of material to be used in the piping systems are shown on the
drawings. Specifications for each type of material are listed hereinafter,
A1l piping systems shall be constructed from the materials shown and to
the lines, grades and dimensions shown. Where not shown, the pipes

shall be located to avoid interference with other features and sloped a
minimum of 0.001 to drain.

A1l piping systems shall be plugged, tested and left ready for use.
158.01 Materials

15B.0la  PVC SUPPLY PIPE AND FITTINGS

Pipe and fittings shall be made from ASTM D1784, Type I, Grade 1 PVC.

Pipe shall comply with AWA C900, Class 160, SDR 26 or ASTM D1785,
Schedule 40.

Fittings shall be socket type complying with ASTM D2467. Solvent cement
for socket joints shall comply with ASTM D2564 made especially for PVC
piping.

15B.0lb  PVC DRAIN PIPE

Pipe and fittings shall be rubber gasketed complying with ASTM D3034,
made from material complying with ASTM D1784, Type I, Grade 1.

15B.0lc ~ STEEL PIPE AND FITTINGS

Steel pipe shall conform to ASTM A-53, with 3/16 in. minimum wall thickness.
Steel pipe to be buried in the ground shall be coated and wrapped in
accordance with AWMA C203 finished with a single wrap craft paper. The
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minimum number of sections for each fabricated fitting shall be as
follows:

0 through 22-1/2° 2 sections (1 miter)

over 22-1/2° through 45° 3 sections (2 miters)
over 45° through 67-1/2° 4 sections (3 miters)
over 67-1/2° through 90° 5 sections (4 miters)

The centerline length of each piece between miters shall not be less
than 1/2 the nominal pipe diameter.

Steel pipe joints shall be flanged, welded, bell and spigot, or flexible .
coupling connected.

Pipe flanges shall conform to AWWA C207 Class D flanges except where
noted as Class B flanges. Flanges to be welded or screwed on shall be
shop or factory mounted and refaced after mounting. Gaskets for flanges
shall be full facing rubber gaskets cut from 1/4 in. thick Buna N rubber
sheet stock with Durometer rating 65/76 or shall bactory formed,

1/4 in. nominal thickness of equal quality material..

Welded joints shall be single butt weld type in conformance with AWWA

C208, Table 1. Welded connections shall be coated in accordance with
AWWA  C203-73.

Bell and spigot ends shall be in accordance with AWWA C200-75 Section
3.7.7. Spigot ends shall have groove for confining rubber gasket.

Flexible couplings for connecting steel pipe to steel pipe or for connecting
steel pipe to PVC pressure pipe shall be equal to Smith Blair 411 with
corrosion resistant nuts and bolts. Flexible couplings for connecting

steel pipe to PVC drain pipe shall be Smith Blair 413 with corrosion
resistant bolts.

Field procedure and coal tar enameling of couplings shall in accordance
with AWWA C203.

158.00ld  CAST IRON SOIL PIPE AND FITTINGS

Cast iron soil pipe and fittings shall comply with Cast Iron Soil Pipe
Institute Standard No. 201-72.

15B.02 Pipe Handling and Transportation

During loading, transportation, unloading and laying or installation,
every precaution shall be taken to prevent injury or damage to the
pipes. Use strap slings for lifting coated pipes.

Coated and wrapped steel “pipe shall be handled and transported in accordance
with AWWA C203 Section 4.1.

Any section of pipe with a damaged end or barrel shall be repaired as
directed if in the opinion of the Engineer a satisfactory repair can be
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made; otherwise, the damaged section shall be replaced with an undamaged
section at the expense of the Contractor.

15B.03 Installation
15B.03a  GENERAL

Buried pipe lines shall be installed only in the presence of the Inspector.
Excavation and backfill shall be as specified in paragraph 2B.

Pipe trenches shall be kept free of water which might impair joining
operations at all times when pipe is being placed.

In case defects are revealed by inspection, the Contractor shall replace
the defective pieces and shall bear the expense. All pipe and fittings
shall be carefully cleaned before laying. Precautions shall be taken to
prevent foreign material from entering the pipe. Pipe shall be laid
with bell ends facing in the direction of laying and ?enerally on an
uphill direction unless otherwise directed. Pipe shall be cut only to

remove defective places or for closing pieces. Such cuts shall be made
square.

Pipe shall be laid on a prepared bed of the specified depth and gradation.
The bedding shall be placed in the excavated trench and shall be compacted.
Depressions for pipe bells and couplings shall be hand excavated. After

the bedding has been compacted, the top 1 in. shall be loosened to

provide cushioning for uniform pipe support. To insure full bearing of

the pipe on the bedding material, the pipe shall be lifted after initial
placement to allow the Inspector to view the depression left by the

pipe. If full bearing is not evident, the bedding surface shall be

reshaped or additional bedding material added until full bearing is achieved.

A1l laying operations to provide water-tight pipe and pipe joints shall
be the responsibility of the Contractor. If adjustment of the position
of a length of pipe Is required after it has been laid, it shall be
removed and rejoined as for a new pipe. Prior to acceptance the inside
of the pipe shall be cleaned and all debris removed.

The pipe units shall be fitted together and the joints shall be drawn
together so that the bells and spigots are as nearly fully engaged as
practicable. Care shall be exercised to secure true alignment. The
rubber gaskets shall be fitted properly in place and lubricated as
necessary, and the pipe shall be fitted together in a manner to avoid
twisting or otherwise displacing or damaging the gaskets.

Thrust blocking shall be provided as required on all changes of direction
in the pipe lines such as: opposite branch connections of tees or wyes,
outside bends or elbows either horizontal or vertical, at reducing

changes in diameter, at dead ends and any otherplaces where forces due

to pressure or flow of water may develop. Thrust blocking “shall equal

or exceed the pipe manufacturer®s recommendations for applicable test
pressures listed in the Test Schedule in Division 15D. and a soil bearing
strength of 2000 Ib. per sgq. ft.-

Exposed piping shall be run parallel and square with the lines of the
structures unless otherwise indicated. Pipes shall be accurately cut to
allow assembly without springing or forcing. Pipe to be embedded in
concrete shall be secured in placed to prevent displacement during
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concrete placement. Do not weld embedded pipe to reinforcing steel.
Embedded pipes without seep collars may at®" the Contractor®s option be
grouted into blockouts. Grouting shall be accordance with Division 4.
A1l buried piping shall have a flexible joint or coupling within 2 ft.
of the concrete surface whether shown on the drawings or not.

15B.03b  PVC PIPE AND FITTINGS

Plastic pipe shall be installed in accordance with the manufacturer®s
instructions, except that bedding shall be in accordance with Division
2D.02a. Install electronically-detectable plastic tape 1 ft. below
finished grade over all plastic pipe buried in the ground. Tape to be
Allen "DETECTATAPE™ 3 in. wide and imprinted continuously “BURIED WATER
LINE BELOW™ or other appropriate wording approved by the Engineer.

15B.03c.  STEEL PIPE

Field welding of steel pipe shall be in accordance with AWWA C206.
Galvanized piping shall not be field welded.

Flanged pipe shall be installed using full-facing rubber gaskets between
each pair of mating flanges. Gaskets shall be cut from 1/4 in. thickness
of Buna N rubber sheet stock with Durometer rating of 65/76 or shall be
factory formed, 174 in. nominal thickness of equal quality material.

All bolts shall be installed in flanged pipe but shall not be tightened
until the complete run of piping has been installed and aligned. Bolts
shall be tightened uniformly to a torque of 30 to 40 foot-pounds for 5/8
in. bolts, 50 to 65 foot-pounds for 3/4 in. bolts, 80 to 100 foot-pounds
for 7/8 in. bolts and 120 to 150 foot-pounds for 1 in. bolts. Bolts
threads and nut bearing surfaces shall be lubricated before tightening.

Threaded joints shall have a thread joint compound applied to a the male
threads before making the joint.

Coated and wrapped steel pipe shall be handled and stored at the installa-
tion site in a manner that will prevent damage to the pipes, coatings
and wrappings. Pipes shall be lowered into the trench by means of wide
belt slings. Chains, cables, tongs or other equipment likely to damage
the coating will not be permitted, nor will dragging or skidding the
pipe. The Contractor shall allow the Inspector to examine the underside
of the pipe. Any damaged areas shall be repaired before lowering the
pipe into the trench. During installation, every precaution shall be
used to prevent damage to the coating. No metal tools or heavy objects
shall be permitted to come in contact with the coating. Workmen will
not be permitted to walk on the pipe unless necessary and in case of
such necessity, the workmen shall wear shoes with rubber or composition
rubber heels. Any damage to the pipe or coating shall be repaired at
the expense of the Contractor as directed by the Engineer. All field
joints shall be by means of flexible couplings, bell and spigot ends,
threaded couplings or flanges. No field welding will be permitted.
Couplings and exposed pipe ends shall be reprimed in the field. When
the primer is dry, these surfaces shall be coated with AWA coal tar
enamel recommended by the manufacturer of the coating used on the pipe.
The coating shall be capable of conforming to the normal movement of the
buried pipe without cracking.

15B.03d  CAST IRON SOIL PIPE AND FITTINGS

Unless detailed otherwise, the installation of cast iron soil pipe shall
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be as recommended in Cast Iron Soil Pipe Institute Pamphlet No. 100,
except that soil pipe laid in trenches shall not be supported with

masonry blocks at couplings and bedding shall be in accordance with
Division 2D.02a.

Assembly of joints shall as recommended by the manufacturer.

15C. VALVES AND SLIDE GATES

15¢.01 Slide Gates

Slide gates shall be Waterman C20 with minimum frame heights and rising
stem extensions as shown or full frame heights. Frame parts, stem
extensions, anchor bolts and assembly bolts shall be galvanized. Lift
nuts shall be cast bronze. Tops of all stem extensions or tops of all
full frames shall be fastened to adjacent concrete walls with galvanized
pipe clamps Fee & Mason Fig. 366 or anchor bolts. Installation shall be
as recommended by the manufacturer. Embedded parts shall be built into
forms and embedded directly in cast-in-place concrete or grouted into
blockouts.  Grouting shall be as specified in Division 4.

15C.02 Butterfly Valves Larger Than 6 Inches

Butterfly valves shall be Pratt Goundhog line size Class 150 butterfly
valves with buried service manual operators conforming to AWWA C504-74
with the following additional requirements.

1. Valve shafts material shall be stainless steel Type 302, 303, 304
316 or Monel.

2. Rubber seat thickness shall be in accordance with Table 4 in AWWA
c504-70.

3. Valve discs shall be alloy cast iron (conforming to ASTM A-436,
Type 1 or 2, or ASTM A-439 Type D2, with a maximum lead content of
0.003 percent) or stainless steel ASTM A-276 Type 304 or 316.

4.  Operators shall have adjustable internal stops.

5.  Valves shafts shall be securely attached to the valve discs by
means of keys, dowel pins, taper pins or any combination of the
three. The connections between the shaft and disc shall be designed
to transmit shaft torque equivalent to at least 75% of the torsional
strength of the minimum required shaft diameters. Dowels and taper
pins shall be mechanically secured.

Buried valves shall be equipped with cast iron slip-type valve boxes and
covers, extension stems and Pratt Diviner ground level position indicator.

Valve box shall have sufficient overlap to permit a top adjustment 6 in.
higher than the present elevations.

Exposed butterfly valves shall be flanged and equipped with cast iron
floor boxes and covers, extension stems and Pratt Diviner groundlevel
position indicator. Top of floor boxes shall be fastened to adjacent
concrete walls with offset pipe clamp equal to Fee & Mason Fig. 366.
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15¢.03 Butterfly Valves (6 Inches and Smaller)

Butterfly valves shall be PVC rubber seated butterfly valve as manufactured
by Celanese Piping Systems with 316 stainless steel shaft, teflon coated
top and bottom bearings, O-ring shaft seals, steel lever and operator
assembly.  Shaft shall be square through the disc body. Lever and

operator assembly shall be equipped with device for holding valve in

open, closed or throttled positions. All PVC to be ASTM D1784 Type I,
Grade 1 material .

15c.04 Ball Valves

Ball valves shall be single union PVC ball valves as manufactured by
Celanese Piping Systems with teflon ball seats, O-ring seals on stems,
0-ring seals between end connectors and carriers, O-ring seals between
valve_bfdies and carriers. All PVC to be ASTM D1784 Type I, Grade 1
material.

15c¢.05 Gate Valves

Gate valves shall be equal to M&H NRS-Style 67 with bronze mounted cast
iron body, cast iron discs with bronze seats, bronze stem, 2 in. square
operating nut, double O-ring stem seals, cast iron slip-type valve boxes
and covers, extension stems to place 2 in. square operating nut 3 in.
below the box covers. Valve box shall have sufficient overlap to permit
top adjustments 6 in. higher than present elevations.

15C.06 Valve Wrenches

Valve wrenches (two required) shall be T handle socket wrench to fit 2
in. square nut as made by M & H Division of Dresser Manufacting.  Stems
shall be 4 ft. long.

15D. TESTING
Flush all piping until clean. Test piping as a system or in sections.

Furnish all necessary pumps, valves, gauges, meters and labor for all
testing. Notify inspector in writing 3 days in advance of test. Repair
any leaks and re-test. Dispose of surplus water from testing. Tests of
piping in the ground shall be made with the pipe backfilled to a depth
of 12 in. with all joints and couplings left exposed for inspection.
Concrete thrust blocks shall have cured for a minimum of 24 hours before
testing. All tests shall be made for a minimum of 4 hours with water or
as indicated. Allow a minimum of 24 hours after filling system for
natural absorption before starting tests. Clean up after testing.
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PIPING TEST SCHEDULE

Systern Test Pressure Results
Supply Pipes (Not buried) 25 psig No loss iIn pressure or

visible leaks.

Supply Pipes (buried) 25 psig Leakage not to exceed
1-1/2 gal. per in. of
diameter per 100 ft. in
24 hours. No visible
leaks

*Drain Pipes Fill to Leakage not to exceed
highest point 5 gals. per in. of
diameter per 100 ft. in
24 hours. No visible
leaks.

* In lieu of this method, the Air Test Method published by International

Pipe andceramics (Interpace) in their bulletin "Procedure for Leak
Locating With Low Pressure Air: may be used.
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MINTHORN SPRINGS

CONSTRUCTION COST ESTIMATE

Unit
Item Quantity Unit Price Cost
PHASE 1
1. Entrance Road Bridge
Replacement 1 Job $ - $11,700.00
2. Entrance Road Reshape
Existing Base 1225 LFT 3.50 4,290.00
3. Entrance Road New -
Base Course 1650 LFT 18.45 30,445.00
4. Remove Existing Structures
clear stream & improve
flow Tine v 1 Job - 6,800.00
5. Site Grading & Clearing 1 Job - 6.800.00
6. Settling Pond 1 Job - 14,500.00
7. Intake Structure 1 Job - 34,000.00
8. Rearing Pond Supply Piping 1 Job - 25,400.00
9. Rearing Ponds 3 Ponds 29,900 89,700.00
10. Rearing Pond Drains 1 Job - 4,100.00
11. Drain Control Structure 1 Job - 22,300.00
12. Drain Control Structure
15" Drain 1 Job - 15,700.00
13. Drain Control Structure
12" Drain 1 Job - 11,300.00
14. Hatchery Troughs w/supply
and drain 1 Job - 30,000.00
15. Flood Control Dike 500 LFT 11.25 5,625.00
Phase 1 Total: $312,660.00
PHASE 2
1. Spawning/Holding Facility 1 Job - $52,800.00
2. Hatchery Building 1 Job ~ 62,500.00
3. Security Fence & Gates 1 Job - 13,200.00
4, Gravel Surfacing 8500 SY 5.80 49,300.00
Phase 2 Total: $177,800.00
Grand Total (Phase 18&2): 490,460.00
EXHIBIT 8A
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MINTHORN SPRINGS
CONSTRUCTION COST ESTIMATE

Unit
Item Quantity Unit Price Cost
OPTIONAL FUTURE CONSTRUCTION
1. Complete Hatchery Bldg.
Interior (electrical,
plumbing, feed freezer,
septic tank & drain field) 1 Job - $40,500.00
2. Automatic Feeders 1 Job - 26,300.00
3. Alarm and Monitor systems 1 Job - 12,000.00
4. Residential Trailer Pad &
Utilities 1 Job - 26,000.00
5. Telephone Service 1 Job - 2,000.00
6. Timber rack & Fish Trap 1 Job - 8,000.00
7. Spawning facility mechanical
Tifts 1 Job - 48,000.00
Optional Total: $163,300.00
EQUIPMENT
1. Pumps - portable . . . . . . . . . . ... .. ... $5,000.00
2. Nets, brushes, etc. . . . .. ... ... .. ... 1,000.00
3. Small tools, scales, buckets, etc. . . . . . . . . . 3,000.00
4. Desk & chairs, files . . . . . . . . . .. ... 1,500.00
5. Storage racks & work bench . . . . . . . ... ... 1,500.00
6. Fish Transport box . . . . . . « . . . . o . . .. 8,000.00

Equipment Total $20,000.00

EXHIBIT 8A
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BONIFER SPRINGS

CONSTRUCTION COST ESTIMATE

Unit
Item Quantity Unit Price Cost
PHASE 1
1. Railroad Crossing 1 Job - $51,200.00
2. Access Road & Settling pond 1 Job - 16,700.00
3. Remove Existing Structures 1 Job - 7,200.00
4. Lower existing culvert &
site grading 1 Job 5,700.00
5. Spring #1 Intake Structure 1 Job 24,100.00
6. Spring #3 Intake Structure 1 Job - 34,000.00
7. Spring #3 Intake Pipe 850 LFT $53.90 45,815.00
8. Spring #1 Intake Pipe 1750 LFT 29.40 51,450.00
9. Water Control Structure 1 Job 25,500.00
10. Water Control Structure
Drain 85 Job 60.00 5,100.00
11. Rearing Pond Supply Piping 1 LFT - 18,900.00
12. Rearing Ponds 4 EA 22,100 88,400.00
13. Rearing Pond Drains 1 Job 5,100.00
14. Drain Control Structure 1 Job 20,300.00
15. Drain Control Structure
15" Drain 1 Job - 13,200.00
16. Drain Control Structure
12" Drain ‘ 1 Job - 7,000.00
17. Hatching Troughs w/supply
and drain piping 1 Job - 30,600.00
18. Spawning Facility 4" supply 1 Job - 1,500.00
Phase 1 Total: $451,765.00
PHASE 2
1. Spawning/Holding Facility 1 Job - $46,600.00
2. Hatchery Building 1 Job - 63,000.00
3. Security Fence & Gates 1 Job - 14,000.00
4. Gravel Surfacing 2900 SY 620 17,980.00
Phase 2 Total: $141,580.00

Grand Total

(Phases 18&2): 593,345.00
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BONIFER SPRINGS

CONSTRUCTION COST ESTIMATE

Unit
Item Quantity Unit Price Cost
OPTIONAL FUTURE CONSTRUCTION
1. Complete Hatchery Bldg.
Interior (electrical,
plumbing, feed freezer) 1 Job $31,000.00
2. Automatic Feeders 1 Job 35,000.00
3. Alarm and Monitor systems 1 Job 15,000.00
4. Residential Trailer Pad &
Utilities 1 Job 24,000.00
5. Telephone Service 1 Job 2,000.00
6. Timber rack & Fish Trap 1 Job 12,000.00
7. Trap access road 1 Job 16,000.00
8. Spawning facility mechanical
Tifts 1 Job 48,500.00
Optional Total: $183,500.00
EQUIPMENT
T. Pumps - portable . . . . . . . . . v v v v v v v .. $5,000.00
2. Nets, brushes, etc. . . . . . . . . ... .. ... 1,000.00
3. Small tools, scales, buckets, etc. . . . . . . . . . 3,000.00
4. Desk & chairs, files . . . . . . . . . o . . . .. 1,500.00
5. Storage racks & work bench . . . . . . ... .... 1,500.00
6. Fish Transport box . . . . . . . . . . . . .. ... 8,000.00
Equipment Total $20,000.00
EXHIBIT 8B
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